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ABSTRACT

The proposed wastestream designation for the 400 Area Secondary Cooling

Water wastestream is that this stream is not a dangerous waste, pursuant to

the Washington (State) Administration Code (WAC) 173-303, Dangerous Waste

Regulations.* A combination of process knowledge and sampling data was used

to make this determination.

t->

^

r

*Washington State Department of Ecology, 1989, Dangerous Waste
Regulations, Washington (State) Administrative Code 173-303, Olympia,
Washington.
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EXECUTIVE SUMMARY

The proposed dangerous waste designation for the 400 Area Secondary

Cooling Water wastestream is that the stream is not a dangerous waste,

pursuant to the Washington (State) Administrative Code (WAC) 173-303,

Dangerous Waste Regu7ations.* This proposed designation is based on applying

both processing and sampling data to the WAC 173-303 requirements. Process

data was developed based on Material Safety Data Sheets (MSDS) and supple-

mental vendor-supplied information for all chemical products introduced

into the water by current operations supplemented with data available for

400 Area Sanitary Water. Sampling data consists of four random samples

taken downstream of all process contributors between October 1989 and
^
^ January 1990. The "listed" dangerous waste (WAC 173-303-080) determination

was made with process knowledge supplemented with sampling data; the

"criteria" (WAC 173-303-100) and "characteristic" (WAC 173-303-90) dangerous

"Z waste determinations were made primarily based on sampling data, supplemented

with process information.

0^

*Washington State Department of Ecology, 1989, Dangerous Waste
Regu7ations, Washington (State) Administrative Code 173-303, Olympia,
Washington.
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LIST OF TERMS

c*

C)

r_.

r

^

AA atomic absorption spectroscopy
DOE U.S. Department of Energy
%EC percent equivalent concentration
Ecology Washington State Department of Ecology
EP Extraction Procedure Toxicity Test
EPA U.S. Environmental Protection Agency
EWC electric water cooler
FAA Fuel Assembly Area
FFTF Fast Flux Test Facility
FMEF Fuels and Materials Examination Facility
GC gas chromatography
H&V heating and ventilating
HEHF Hanford Environmental Health Foundation
HH halogenated hydrocarbon
HVAC heating, ventilation, and air conditioning
ICP inductively-coupled plasma spectroscopy
MASF Maintenance and Storage Facility
MCL minimum concentration limit
MS mass spectrometry
MSDS Material Safety Data Sheets
PAH polycyclic aromatic hydrocarbon
ppb parts per billion
ppm parts per million
-PVC polyvinyl chloride
RPSF Radioisotope Power System Facility
SAF Secure Automated Fabrication

SARA Superfund Amendments and Reauthorization Act
SP specific (positive) carcinogen
TDS total dissolved solids
TOC total organic carbon
TOX total organic halides
Tri-Party Agreement Hanford Federal Facility Agreement and Consent Order

WAC Washington (State) Administrative Code
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400 AREA SECONDARY COOLING WATER
STREAM-SPECIFIC REPORT

1.0 INTRODUCTION

1.1 BACKGROUND

In response to the Hanford Federal Facility Agreement and Consent Order
(Tri-Party Agreement) (Ecology et al. 1989), comments were received from the
public regarding reduction of the discharge of liquid effluents into the
soil column. As a result, the U.S. Department of Energy (DOE), with
concurrence of the Washington State Department of Ecology (Ecology) and the
U.S. Environmental Protection Agency (EPA), committed to assess the
contaminant migration potential of liquid discharges at the Hanford Site
(Lawrence 1989).

This assessment is described in the Liquid Effluent Study Project Plan
(WHC 1990b), a portion of which characterizes 33 liquid effluent streams.
This characterization consists of integrating the following elements, pursuant
to the Washington (State) Administrative Code (WAC) 173-303 (Ecology 1989):
processing data, sampling data, and dangerous waste regulations.

The results of the characterization study are documented in 33 separate

• addenda, one per wastestream. The complete list of stream-specific addenda
appears in Table 1-1. This report is one of the 33 addenda.

1.2 APPROACH

This report characterizes the 400 Area Secondary Cooling Water
wastestream in sufficient detail so that a wastestream designation, in

accordance with WAC 173-303, Dangerous Waste Regulations, can be proposed.

The 400 Area Secondary Cooling Water System is more commonly referred to as

the 400 Area Process Sewer, and this nomenclature will be used henceforth

in this document. Both titles describe the same system and are
interchangeable.

This characterization strategy (shown in Figure 1-1) is implemented by
means of the following steps.

1. Describe both processing and sampling data (Sections 2.0 and 3.0,
respectively).

2. Integrate the data (Section 4.0).

3. Propose a designation (Section 5.0).

4. Design an action plan, if needed, to obtain additional
characterization data (Section 6.0).

1-1
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Table 1-1. Stream-Specific Report List.

WHC-EP-0342 Addendum 1 300 Area Process Wastewater
WHC-EP-0342 Addendum 2 PUREX Plant Chemical Sewer
WHC-EP-0342 Addendum 3 N Reactor Effluent
WHC-EP-0342 Addendum 4 163-N Demineralization Plant Wastewater
WHC-EP-0342 Addendum 5 PUREX Plant Steam Condensate
WHC-EP-0342 Addendum 6 B Plant Chemical Sewer
WHC-EP-0342 Addendum 7 U03/U Plant Wastewater
WHC-EP-0342 Addendum 8 Plutonium Finishing Plant Wastewater
WHC-EP-0342 Addendum 9 S Plant Wastewater
WHC-EP-0342 Addendum 10 T Plant Wastewater
WHC-EP-0342 Addendum 11 2724-W Laundry Wastewater
WHC-EP-0342 Addendum 12 PUREX Plant Process Condensate
WHC-EP-0342 Addendum 13 222-S Laboratory Wastewater
WHC-EP-0342 Addendum 14 PUREX Plant Ammonia Scrubber Condensate
WHC-EP-0342 Addendum 15 242-A Evaporator Process Condensate
WHC-EP-0342 Addendum 16 B Plant Steam Condensate
WHC-EP-0342 Addendum 17 B Plant Process Condensate
WHC-EP-0342 Addendum 18 2101-M Laboratory Wastewater

• WHC-EP-0342 Addendum 19 U0 Plant Process Condensate
WHC-EP-0342 Addendum 20 PREX Plant Cooling Water
WHC-EP-0342 Addendum 21 242-A Evaporator Cooling Water
WHC-EP-0342 Addendum 22 B Plant Cooling Water
WHC-EP-0342 Addendum 23 241-A Tank Farm Cooling Water

° WHC-EP-0342 Addendum 24 284-E Powerplant Cooling Water
WHC-EP-0342 Addendum 25 244-AR Vault Cooling Water
WHC-EP-0342 Addendum 26 242-A Evaporator Steam Condensate
WHC-EP-0342 Addendum 27 284-W Powerplant Wastewater
WHC-EP-0342 Addendum 28 400 Area Secondary Cooling Water
WHC-EP-0342 Addendum 29 242-S Evaporator Steam Condensate
WHC-EP-0342 Addendum 30 241-AY/AZ Tank Farms Steam Condensate

--- WHC-EP-0342 Addendum 31 209-E Laboratory Reflector Water
WHC-EP-0342 Addendum 32 T Plant Laboratory Wastewater
WHC-EP-0342 Addendum 33 183-D Filter Backwash Wastewater

1-2
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Figure 1-1. Characterization Strategy.
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1.3 SCOPE

The scope of this document is the characterization of the wastewater
effluent stream that currently enters the soil column at the 4608 Percolation
Ponds B and C. Currently, the only effluent wastestream entering these
ponds through the 400 Area Process Sewer comes from four facilities located
in the 400 Area. They are the Fuels and Materials Examination Facility
(FMEF), Maintenance and Storage Facility (MASF), the 437 Building; Water
Pump House, the 481-A Building; and the Fast Flux Test Facility (FFTF) Cooling
Towers, Pad 483. An aerial view of the 400 Area is shown in Figure 1-2.
This document does not address any other wastestream leaving the 400 Area,
such as solid, gaseous, or sanitary waste.

The focus of this document is on activities between October 1989 and
March 1990, although a wider time span or "horizon" will be evaluated.
Sampling data for the period in question consists of four random samples
which will be used as the basis for analyzing the stream. Historical process
changes and other sampling data are considered only if they are relevant to
the characterization of the wastestream as it presently exists. Future
configuration and process modifications are addressed if they will
significantly alter the present effluent portrait. Since the 4608 Percolation
Ponds and the Process Sewer began operation in 1979, the lower limit of the
time horizon is set at approximately 1979. The upper limit of the time

P,.,, horizon is set at 1991, because information on activities beyond this
timeframe would only be speculative.

This characterization effort is primarily intended to support the
designation of the stream based on the regulatory requirements and
secondarily to determine if any followup process changes, treatment, or

alternate disposal practices are indicated.

cr

1-4
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Figure 1-2. Aerial View of the 400 Area.
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2.0 PROCESS KNOWLEDGE

This section presents a qualitative and quantitative process-knowledge-
based characterization of the chemical and radiological constituents of the
400 Area Process Sewer. These processing data are discussed in terms of the
following factors:

1. Location and Physical layout of the process facility

2. A general description of the present, past, and future activities
of the process

3. The identity of the wastestream contributors

4. The identity and concentration of the constituents of each
contributor.

0

This estimate is attained through three steps: (1) identifying the
routine and infrequent contributors that make up the wastestream
(Section 2.2), (2) identifying the probable constituents contained in those
contributors (Section 2.3), and (3) estimating the concentration of those

r°? constituents (Section 2.4). Background information for the contributors is
given in the description of the physical layout (Section 2.1) and, for the

constituents, in the description of the process (Section 2.3).

2.1 PHYSICAL LAYOUT

The 400 Area Process Sewer is a 12-in.-diameter pipe originating in the

approximate center of the 400 Area. At its origin, the Process Sewer forms

a "T" with east and west legs to serve adjacent facilities before extending

north just beyond the 400 Area security fence. At this point, the 400 Area

Process Sewer turns north-northeast to the 4608 Percolation Ponds. The

effluent wastewater generated in the four facilities enters the 400 Area

Process Sewer through the five 6-in.-diameter facility process sewers. The

four facilities served by the 400 Area Process Sewer are the FMEF, MASF,

481A Pump House, and FFTF Cooling Towers. An aerial view of these facilities
is shown in Figure 2-1.

The water supply for the 400 Area is pumped from deep wells located
within the area. The water is chlorinated with liquid sodium hypochlorite
and stored in three 300,000-gal-capacity storage tanks, which supply the
sanitary, process, and fire protection water systems in the area.

Monitoring of the effluent stream is provided at a monitoring station
located at a sample weir shown on Figure 2-1. The monitoring capabilities
include continuous pH and conductivity measurements recording, as well as a
composite sampler. This monitoring station was installed in 1989 and is used
only to provide a secondary check over the steam effluent to detect upset
conditions which otherwise would go unnoticed. No automatic action is

2-1
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Figure 2-1. The 400 Area Process Sewer.
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initiated as a result of this equipment. As a result of the limited nature

of the activities within the areas that contribute to the stream, the
composite sampler is analyzed on a monthly basis. No process upsets
associated with current operations have been identified which rely on this

monitoring as the sole method of detection.

2.1.1 Fuels and Materials Examination Facility Physical Layout

The FMEF consists of Buildings 427 and 4862 and supporting facilities,
including the FMEF Cooling Towers. The 427 Building consists of the Process
Building, Mechanical Equipment Wing, and Emergency Equipment Wing and
contains a total of 178,700 ft2 (approximately 16,595 m2) of floor space. The
building is constructed of reinforced concrete. The 4862 Building is
composed of the Entry Wing and the Fuel Assembly Area (FAA) and contains
38,974 ft2 (approximately 3,593 m2) of floor space. Construction of this
building is of split concrete block and smooth concrete. Construction of

C.` the facility was completed in 1984. An aerial diagram showing the main
feature of the FMEF can be seen in Figure 2-2.

^.- The FMEF was designed and constructed as a secure, protected,
multistoried structure with the capability to handle low- and high-exposure

c'f radioactive materials. Because of program and funding changes since the

completion of construction, with the exception of the Secure Automated
Fabrication ( SAF) line, most of the specialized equipment the FMEF was

designed to house has never been installed, nor has any radioactive material
ever been introduced into the facility, as of this report. A longitudinal

^ view showing the elevations of the FMEF is shown in Appendix Figure A-1.
Detailed floor plans of the various elevations are shown in
Appendix Figures A-2 through A-10. While functions are assigned to the

various rooms and spaces, with the exception of the basic building support
systems, none of the equipment has been placed in operation.

Cr' 2.1.2 Maintenance and Storage Facility Physical Layout

The MASF consists of a main building and a two-story service wing.
Figure 2-3 shows the basic layout of the facility. The MASF is constructed

of bolted steel sections and concrete panels on a concrete foundation. The

ground floor, including the service wing, covers 33,236 ft2 (approximately

3,022 mz). Construction was completed in 1984.

The function of the MASF is to provide maintenance and repair facilities

and a storage area for radioactive or specialized maintenance equipment used

in support of the FFTF. The areas served by the MASF process sewer are the
Process Equipment Room and the area adjacent to Decon 1 in the High Bay.

2-3
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Figure 2-2. Fuels and Materials Examination Facility.
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Figure 2-3. Maintenance and Storage Facility.
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2.1.3 The 481-A Pump House Physical Layout

The 481-A Pump House is constructed of a split-face concrete block on a
concrete base and has 1,608 ft2 (approximately 146 m2) of floor space.
Construction was completed in 1984. The 481-A Pump House provides space for
a diesel fire pump and two sanitary water pumps. The layout of the 481-A
Pump House is shown in Figure 2-4.

2.1.4 The Fast Flux Test Facility Cooling Towers and
Pad 483 Physical Layout

The eight FFTF Cooling Towers are mounted on a large concrete slab.
Adjacent to the FFTF Cooling Towers is the support building (Cell 611) that
contains the water treatment equipment, water quality monitoring instrumenta-
tion, and the process drain for the blowdown valves associated with the
towers.

2.1.5 The 4608 Percolation Ponds B and C Physical Layout

The main function of the FFTF Cooling Towers is to reject the heat
generated in equipment supporting the FFTF auxiliary systems, such as the
heating, ventilation, and air conditioning (HVAC) systems. The layout of
the FFTF Cooling Towers and Cell 611 is shown in Figure 2-5. The Material
Safety Data Sheets (MSDS) associated with the chemicals used in conjunction
with the cooling towers are contained in Appendix B.

The 4608 Percolation Ponds B and C (Figure 2-6) are located north-
northeast of the 400 Area. The unlined ponds are 50 ft by 100 ft at the
base and have 4-ft-thick earth walls as shown in Figure 2-6. The 400 Area
Process Sewer empties into a diversion box built into the wall dividing the
two ponds. Manually operated slide gates located on either side of the
diversion box determine the direction of flow. The ability to isolate either
pond is provided to allow for maintenance, should it be required. The data
presented is Section 3.0 is based on samples taken at this diversion box.

2.2 CONTRIBUTORS

The nine routine contributors to the 400 Area Process Sewer, summarized
in Table 2-1, feed into the 400 Area Process Sewer from the major facilities
as shown in Figure 2-1. Volumes generated by these routine contributors
represent greater than 99% of the total volume of water currently discharged
to the process sewer. Variation in flow from these sources is primarily
dependent on ambient temperature. All 72 potential contributors (i.e.,
points of entry) to the 400 Area Process Sewer are listed in Table 2-2.
Table 2-2 lists the type of entry, the location (including facility, figure
reference, and room number or location), type of contributor, source of the
water, and approximate flow associated with each source. The FMEF has the
greatest number of contributors with 61, the MASF and the 481-A Pump House
have 4 each, and 3 are associated with the FFTF Cooling Towers.
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Figure 2-4. The 481-A Pump House.
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Figure 2-5. The Fast Flux Test Facility Cooling Water
System Equipment Location.
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Figure 2-6. The 4608 Percolation Ponds.
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Table 2-1. List of Routine Contributors.

Location facility- Flow (gal/min)
Entry point building/area

Source Range Average

Sink FMEF/CT Personnel <1 <1

Floor drain FMEF/MEW Process water pressure regulator,
relief drain <1 <1

Equipment drain FMEF/ED Computer room air conditioning unit,
ocooling water 0-3 <1

Equipment drain FMEF/CT Blowdown system, cooling spray water 0-10a 4b °' ^,
N

Equipment drain MASF/ED Air compressor cooling water 0-12 2
P

^ W
a4^

Equipment drain 481-A Pump House Sanitary water pump packing leakage <1 <1 ^ n
n

Sink FFTF/CT Personnel <1 <1 0 ^

Equipment drain FFTF/CT Blowdown system cooling water 4-25a 10 ^^

Equipment drain FFTF/CT Drain trench cooling water 1-5 1
N

^^

Total flow All sources 6-56 18

aVariance because of ambient condi tions.
bTower cooling water drained October through April.

ED = equipment drain
CT = cooling towers

FFTF = Fast Flux Test Facility
FMEF = Fuels and Materials Examination Facility
MASF = Maintenance and Storage Fac ility
MEW = Mechanical Equipment Wing

I
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Table 2-2. List of Contributors to 400 Area
Process Sewer. (Sheet 1 of 3)

Contributor Retention Flow Estimated

Room
Type

liquid waste Source Range avg flowEntry
Fig

Item
Typ e

Location Ref Routine Infrequent
systema ( gal/min) ( gal/min)

1 EWC PB-FMEF A-5 600 X X Personnel --

2 EWC PB-FMEF A-5 608 X X Personnel --

3 EWC PB-FMEF A-6 515 X X Personnel --

4 EWC PB-FMEF A-7 409 X X Personnel --

5 EWC PB-FMEF A-1 430 X X Personnel --

6 EWC PB-FMEF A-10 117 X X Personnel --

7 EWC PB-FMEF A-9 223 X X Personnel --

8 EWC FAA-FMEF A-2 E105 X X Personnel --

9 JS PB-FMEF A-6 504 X X Personnel --

10 JS P8-FMEF A-7 408 X X Personnel --

11 JS PB-FMEF A-8 309 X X Personnel --

12 JS PB-FMEF A-l0 149 X X Personnel --

13 JS FAA-FMEF A-3 E278 X X Personnel --

14 JS CT-FMEF 2-2 N.yard X Personnel <1

15 FD PB-FMEF A-1 404 X X Process water/condensate --

16 FD PB-FMEF A-9 238 X X Process water/condensate --

17 FD PB-FMEF A-8 302 X X Process water/condensate --

18 FD PB-FMEF A-8 307 X X Process Water/condensate --

19 FD PB-FMEF A-8 308 X X Process water/condensate --

20 FD PB-FMEF A-8 313 X X Process water/condensate --

21 FD PB-FMEF A-9 224 X X Process water/condensate --

22 FD PB-FMEF A-9 213 X X Process water/condensate --

23 FD PB-FMEF A-9 213 X X Process water/condensate --

24 FD P8-FMEF A-9 204 X X Process water/condensate --

25 FD PB-FMEF A-9 206 X X Process water/condensate --

26 FD PB-FMEF A-8 321 X X Process water/condensate --

27 FD PB-FMEF A-9 209 X X Process water/condensate --

28 FD PB-FMEF A-8 300 X Equipnent/Vehicles --

29 FD MEW-FMEF A-4 352 X Process water/condensate --

30 FD MEW-FMEF A-4 352 X Process water/condensate --

31 FD MEW-FMEF A-4 352 X Process water/condensate --

32 FD MEW-FMEF A-4 352 X Process water/condensate --

33 FD MEW-FMEF A-4 352 X Process water/condensate --

34 FD MEW-FMEF A-4 352 X Process water/condensate --

35 FD MEW-FMEF A-4 352 X Process water/condensate --

36 FD MEW-FMEF A-4 352 X Process water/condensate --

37 FD MEW-FMEF A-4 352 X Process water/condensate --

38 FD MEW-FMEF A-4 352 X Process water/condensate --

39 FD MEW-FMEF A-4 352 X Process water/condensate --

40 FD MEW-FMEF A-4 352 X Process water/condensate --

41 FD MEW-FMEF A-4 352 X Process water/condensate --

42 FD MEW-FMEF A-4 352 X Process water/condensate --

43 FD MEW-FMEF A-4 352 X Process water/condensate --

44 FD MEW-FMEF A-4 352 X Process water/condensate --
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Table 2-2. List of Contributors to 400 Area
Process Sewer. (Sheet 2 of 3)

Contributor

yItem Location

T̂e

45 FD MEW-FMEF

46 FD MEW-FMEF

47 FD MEW-FMEF

48 FD MEW-FMEF

49 FD EEW-FMEF

50 FD EEW-FMEF

51 FD FAA-FMEF

52 FD FAA-FMEF

53 FD FAA-FMEF

,w 54 FD FAA-FMEF

55 FD FAA-FMEF

56 FD CT-FMEF

57 ED P8-FMEF

58 ED PB-FMEF

59 ED EW-FMEF

^y 60 ED CT-FMEF

61 ED CT-FMEF

62 FD HB-MASF

63 FD HB-MASF

64 ED ER-MASF

65 FD ER-MASF

66 FD PH-481-A

- 67 ED PH-481-A

68 ED PH-481-A

69 ED PH-481-A

70 JS CT-FFTF,.^

71 ED CT-FFTF

72 ED CT-FFTF

Fig

Ref

A-4

A-4

A-4

A-4

A-8

A-8

A-2

A-2

A-2

A-2

A-2

2-2

A-9

A-9

A-3

2-2

2-2

2-3

2-3
2-3

2-3

2-4

2-4

2-4

2-4

2-5

2-5

2-5

Retention

Roan
Type

liquid waste Source
systema

352 X Process water/condensate

352 X Process water/condensate

352 X Process water/condensate

352 X

355 x

355 x

E104 x

E104 x

E104 x

E104 x

E300 x

N.yard x

204 x

238 x

E215 X

N.yard x

N.yard X

High bay X

High bay X

Equip.RM X

Equip.RM x

x

x
x
X

611 X

611 x
PAD X

Process water pressure

regulator

--x

X --

X --

X --

X --

Empty CT chemical drum

wash

Flow Estimated

Range avg flow

( gal/min) ( gal/min)

<1 <1

x -- --

Computer room AC cooling 0-3

CT drains 0-10b

Steam cleaner drain --

Air compressor cooling water 0-12

Sanitary water pump <1

Personnel <1

CT blowdown 4-25b

Overflow and drains 0-10

<1

4b

2c

<1

<1

10

I
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Table 2-2. List of Contributors to 400 Area
Process Sewer. (Sheet 3 of 3)

aEffluent wastewater collected and stored in FMEF retention liquid waste tanks. Allowssampling (future) before discharge

to process sewer.

bVariance results from ambient conditions ( FMEF Cooling Tower 0 flow for November through March).

ofacility support system intermittent operation.

AC = air conditioning

CT = cooling towers

CT-FFTF = FFTF cooling tower area on 483 pad

CT-FMEF = FMEF cooling towers area

ED = equipment drain

EEW-FMEF = 427 Emergency Equipment Wing

ER-MASF = equipment room of 437 Building

EW-FMEF = 4862 Entry Wing

ENC = electric water cooler ( drinking fountain)

C.• FAA-FMEF = 4862 Fuel Assembly Area

FD = floor drain

( HB-MASF = high-bay area of 437 Building

JS = Janitorial sink

MEW-FMEF = 427 Mechanical EquipTent Wing

PB-FMEF = 427 Process Building

PH-481-A = 481-A Pump House

RM = room

,.^

^

2-13



WHC-EP-0342 Addendum 28
400 Area Secondary Cooling Water

Of the 72 potential contributors, 63 (i.e., 88°/) are infrequent con-
tributors to the 400 Area Process Sewer. Three of the infrequent contributors
are in the MASF, 3 in the Pump House, and the remaining 57 are in the FMEF.
Infrequent contributors are drains that receive or have the potential to
receive batch or noncontinuous effluents. An example is a drain that receives
waste associated with repair or testing of the water distribution system,
condensate from heating and ventilating (H&V) cooling coils, or testing of
fire water systems.

Of the potential contributors listed in Table 2-2, nine ( 12%) may be
considered routine contributors. However, because many are dependent on
ambient conditions, 400 Area Process Sewer flow rates from these contributors
vary significantly during the year and time of day. Of the nine routine
contributors, the two associated with the FMEF Cooling Towers are in service
only 7 mo of the year, which corresponds to the seasonal cooling demand.
Due to the nature of the source of the water as discussed later, the variation
in the flow does not correlate with any significant variation in the
constituents in the waste stream.

r

2.2.1 The Fuels and Materials Examination Facility Contributors

There are 61 contributors in FMEF: 4 may be considered routine
contributors and the remaining 57 may be considered infrequent contributors.

° 2.2.1.1 Routine Contributors. Of the four routine contributors, two are
associated with the operation of the FMEF Cooling Towers: one receives the
cooling water from the Entry Wing computer room air conditioning unit, and

,., one is associated with relief of pressure from the process water supply
system necessitated by low system demand.

2.2.1.2 Infrequent Contributors. Of the 57 infrequent contributors in the
FMEF, 32 are collected and stored in the Retention Liquid Waste System tanks.

,A These 32 comprise the 7 drains in the FAA and 25 of the 27 drains in the
Process Building.

The infrequent contributors, including those in the FMEF Retention
Liquid Waste system, consist of 8 electric water coolers (EWC), 5 janitorial
sinks, 41 floor drains, and 3 equipment drains.

The Mechanical Equipment Wing houses the centrifugal refrigeration
chillers used from the building H&V system. These chillers use R-11
(trichloromonofluoromethane) as a refrigerant. The consequences of a release
to the drains from these chillers are discussed in Section 5.3.1.1.

2.2.1.3 Retention Liquid Waste System. The Retention Liquid Waste System,
as shown in Figure 2-7, provides a capability for maintaining a positive
control on a normally clean wastestream that must be considered suspect
because of a potential for containing radioactive material. To date, no
radioactive material has ever been introduced into the FMEF. All aqueous
waste generated in the areas served by the Retention Liquid Waste System
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Figure 2-7. Fuels and Maintenance Examination Facility
Retention Liquid Waste System.
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collects in one of the two 6,000-gal-capacity (22,700-L) tanks as shown in
Figure 2-4. Currently, there is no activity in these areas with the
exception of the H&V systems, EWC, and the routine testing of fire systems.
For this reason, the tank contents are discharged into the 400 Area Process
Sewer only one to two times a year because of the low level of accumulation.

2.2.2 Maintenance and Storage Facility Contributors

There are four potential contributors in the,MASF as shown in Figure 2-3.
One is a routine contributor and the remaining three are infrequent
contributors.

2.2.2.1 Routine Contributor. There is only one routine contributor to the
400 Area Process Sewer in the MASF. This is the equipment drain into which
the cooling water from the Process Equipment Room air compressor discharges.

eR 2.2.2.2 Infrequent Contributors. The infrequent contributors are composed
^ of the two floor drains in the main building and an equipment drain in the

Process Equipment Room. One floor drain receives the hot water generated
during startup by the steam cleaner located outside of Decon Area 1. The
other floor drain has no designated use. The equipment room drain is used

^ only during startup of the deionized water system after deionizing tank
changeout.

y. -a .

2.2.3 The 481-A Pump House Contributorsp.:

There are four potential contributors in the 481-A Pump House as shown
in Figure 2-4. One is a routine contributor and the remaining three are
infrequent contributors.

- 2.2.3.1 Routine Contributor. The routine contributor receives leakage from
the sanitary pump packing. By not having the packing too tight, the life of
the pump is significantly extended.

2.2.3.2 Infrequent Contributors. The infrequent contributors in the Pump
House consist of a floor drain and two equipment drains. The only wastewater
entering the drains is from equipment leaks or equipment maintenance.

2.2.4 The Fast Flux Test Facility Cooling Towers

The three potential contributors associated with the FFTF Cooling Towers
are shown in Figure 2-5. All three are considered routine contributors.

2.2.4.1 Routine Contributor. The routine contributors consist of (1) the
equipment drain in Cell 611, which receives the effluent wastewater discharged
by the FFTF Cooling Tower blowdown system; (2) the drain trench on the north
side of the FFTF Cooling Tower pad, which handles tower overflow, equipment
drains, and precipitation runoff; and (3) the sink in Cell 611, which the
operators use to wash their gloves, glassware, small equipment, and hands.
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2.2.4.2 Infrequent Contributors. The FFTF Cooling Towers represent a very
efficient air scrubber. This results in the addition of many airborne
materials (dust) into the process. In addition, as a result of proximity of
the towers to the centrifugal chillers located in the In-Containment Chilled
Water Building (see Figure 2-5) which provide refrigerated cooling for the
containment portion of the FFTF, the potential exists for fugitive emissions
of refrigerant entering the FFTF Cooling Towers and being entrained in the
process water. Historically, failure of this system has resulted in the
release of quantities of refrigerant R-12 (dichlorodifluoromethane). The
consequences of a release to the process sewer is discussed in
Section 5.3.1.1.

2.3 PROCESS DESCRIPTION

Most of the effluent wastewater entering the 400 Area Process Sewer is

associated with the FFTF and FMEF Cooling Towers, but other sources discharge

wastewater that has the basic constituents of the 400 Area Sanitary Water

r supply.

^..

2.3.1 Present Activities (October 1989 to March 1990)
.r.

The sources of routine water discharges to the 400 Area Process Sewer
for the period between October 1989 and March 1990 are described in the
following sections.

' 2.3.1.1 The 400 Area Sanitary Water Supply. All of the water used in the

400 Area is pumped from deep wells located within the 400 Area. The primary

source is Well 499-S1-8J with two standby wells available. In 1988, this

well supplied 93% of the 400 Area requirements. The well water is chlorinated

by injecting sodium hypochlorite at the rate of 1 parts per million (ppm)

-m into the stream as it is pumped into one of three 300,000-gal-capacity storage

tanks. The storage tanks supply water for both sanitary water and fire

protection systems. The chemical and microbiological status of this system

is monitored by the Hanford Environmental Health Foundation (HEHF) and the

basis of raw water information used in this report is the Hanford Sanitary

Waster Quality Surveillance CY 1988 (HEHF 1989).

The sanitary water and fire protection water supply systems are composed

of piping fabricated from carbon steel, polyvinyl chloride (PVC), and copper
as required. The water used in process application is diverted from the
sanitary water system through the use of back-flow preventors.

The process application water supply is used in systems such as the
FMEF H&V, FMEF equipment, and MASF air compressors and comprises approximately

15% of the effluent wastestream. The remaining 85% of the effluent
wastestream is from the cooling tower systems.
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2.3.1.2 Cooling Tower Process. Cooling towers at the FFTF and the FMEF
represent the source of the majority of the water that is eventually
discharged to the 400 Area Process Sewer. This was the reason for describing
the discharge as "400 Area Secondary Cooling Water." The cooling tower
operations at FMEF and FFTF differ both in demand and the methods used to
introduce chemicals into the process. As a result of ambient conditions,
the FMEF cooling towers were drained during much of this sampling period
(October to March). The basic design of the cooling towers and the chemicals
used at both facilities are essentially the same. The cooling towers at
both facilities are galvanized-steel closed-loop evaporative cooling towers.
The cooling systems for the facilities circulate a 40% ethylene glycol
solution from the buildings through cooling coils in the cooling towers.
Water is sprayed over the coils as air is blown up the
cooling towers by fans. The evaporation of the spray water provides the
cooling effect, which is transferred through the cooling coils to the recir-
culated ethylene glycol solution. The evaporation tends to concentrate the
nonvolatile constituents in the cooling water. The three FMEF cooling towers
and the eight FFTF cooling towers each have a sump capacity of approximately

r 2,000 gal, which periodically requires draining for maintenance.

The chemical control systems have two objectives (1) control biological
{„t growth within the cooling tower and (2) protect the cooling tower from the

effects of scale formation.
i^.

Biological control is accomplished by use of two different chemicals, a
biocide (Dearborn 702*) and a microbicide (Dearborn 717*). Biological growth
within the cooling tower is controlled for two reasons: (1) control of
detrimental biological species that would potentially thrive in a warm,
moist environment causing offensive odors or health risks to personnel; and
(2) control of potential coating of the heat transfer tubes with a growth that
would inhibit heat transfer from the recirculated loop to the spray water.

Control is accomplished by adding the biocide (Dearborn 702) to the
^ sump water at a 25 ppm concentration on a regular basis. At the FFTF, the

biocide (Dearborn 702) is continuously added by a metering pump into the
makeup water provided to the cooling towers. However, at the FMEF the biocide
is added via the metering pump into a recirculated stream of water from each
cooling tower sump. The microbicide (Dearborn 717) addition at the FMEF is
done weekly to each operating tower by the metering pump via the sump
recirculation loop described above. At the FFTF, microbicide addition is
done manually to "shock" the cooling tower only when maintenance requires
personnel to physically enter the cooling towers for cleaning (normally
during the spring and summer months) or when the normal 702 addition is
inoperative. The microbicide (Dearborn 717) concentration of 80 ppm is used
to perform this treatment.

*Dearborn Products, Dearborn Division, W.R. Grace & Co. (See Appendix B)
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Scale formation protection is required because of an increasing
concentration of naturally occurring salts (typically calcium carbonate)
that result from the evaporation of the cooling tower water. This protection
is accomplished in both the FMEF and the FFTF primarily by monitoring the
electrical conductivity of the water in the sump. When the water conductivity
approaches 1,100 µS, automatic valving opens to discharge water. This
conductivity limit is approximately 3.5 times the average concentration of
the incoming water, which corresponds to about 2.5 cycles (uses) of the
water through the cooling towers. Therefore, the concentration of nonvolatile
constituents is expected to be 2.5 times that of the well water. Because of
the discharge of water, the cooling tower sump water level control system
will initiate the addition of makeup water. The discharge of water continues
until the conductivity of the sump water has fallen to approximately
900 µS because of the addition of fresh water.

The scale inhibitor (Dearborn 727) concentration is controlled in the
cooling towers between 100 and 200 ppm in order to prevent the formation of
scale at these levels. Scale inhibitor concentration control at the FFTF is
accomplished by metering the chemical into the makeup water at a rate of
approximately 80 ppm. This concentration increases to the required range in
the cooling tower because of the evaporation of the water. At the FMEF, the
control is accomplished by metering the chemical directly into the cooling
tower when the conductivity control system opens the valve that blows down
the sump water. As an independent operational check, a chemical analysis is
performed in the field by the operator to ensure that the proper balance
between addition to and discharges from the cooling towers is being
maintained.

The chemical testing for scale inhibitor concentration involves the use
of the following Dearborn products:

• Dearborn Code 595--Hydrochloric Acid Solution

• Dearborn Code 904--Thorium Nitrate Solution

• Dearborn Code 550--Sodium Thiosulfate/Borate Solution

• Dearborn Code 562--Xylenol Orange Indicator

• Dearborn Code 899--Beryllium Sulfate Solution.

The resultant solution from the test (approximately 50 mL each test)
has been designated a dangerous waste (WC02) because the beryllium
concentration is in excess of 0.01% and is accumulated in containers for
offsite disposal. In conjunction with washing gloves, glassware, equipment,
and hands, trace quantities of these products, along with the other cooling
tower chemicals, are subject to disposal via the sinks located in each
respective cooling tower building.
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2.3.2 Past Activities ( Before October 1989)

From 1979 to the present, some minor changes have taken place. The
addition of FMEF and MASF wastestreams constituted a slight increase in flow
to the ponds. The use of sulfuric acid to lower pH in the cooling towers
from a range of 8.4 to 9.0 to a range of 7.5 to 8.5 was eliminated in 1986
at the FFTF. Neither of these changes represented a significant change in
the effluent from the cooling towers.

2.3.3 Future Activities (After March 1990)

Startup of operations at the FMEF associated with the Radioisotope
Power System Facility (RPSF) and the FAA will result in an increase in
monitoring requirements for the retention waste system at the FMEF. This
will be necessary to preclude the potential for radioactive contributions
from these operations to the 400 Area Process Sewer. Neither of these opera-
tions is anticipated to change the nature or significantly change the quantity
of contributions to the Retention Liquid Waste System in the FMEF as described
in Section 2.2.1.3.

Expanded operations in the MASF may increase the amount of effluent
associated with startup testing of facilities that support the MASF Sodium
Removal Systems. These effluents are anticipated to be composed of flush
water from the systems and dilute nonradioactive sodium hydroxide solutions
discharged from the initial system testing.

Changes in cooling tower chemistry are anticipated to occur in the near
term as a result of recent review of scale formation within the cooling
towers. It is anticipated that Dearborn 727 will be replaced by a different
product, Dearborn 876, which would better meet the needs of the facility.
This change may also necessitate elimination of the use of the microbicide

_ Dearborn 717 due to material incompatibility. Replacement microbicide
products are currently under evaluation and include sodium hypochlorite
shock treatment as well as other Dearborn microbicides.

While significant modification to the 400 Area Sanitary Sewer is planned,
no major modification to the 400 Area Process Sewer are being proposed.
Neither the sanitary nor the process sewer is subject to any established
Tri-Party Agreement Milestones.

2.4 PROCESS DATA

Because the process of evaporative cooling results in the
of nonvolatile constituents that are in the water pumped from
(e.g., sodium and calcium) as well as those that are added to
(sodium hypochlorite, cooling tower chemicals, and wind-blown
from the air by the cooling towers), the chemical constituents

concentration
the wells
the system
dust scrubbed
in the
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discharge to the process sewer, variations in the process ambient temperature
conditions, and additions to the system as a result of airborne dust.

wastestream are anticipated to vary. An exact correlation or mass balance
for chemical constituent is very unlikely because of the following factors:
the limited sampling data on the constituents in the raw water from the 400
area wells (Table 2-3), the difficulty associated with any realistic
correlation between samples taken at the well head and samples taken at the

Constituents found in the well water are expected to be in the
wastestream at a concentration of 2.5 times their original value at the well
head because of evaporation in the towers as described in Section 2.3.1.2.
Normal cooling tower chemical concentrations will be evaluated in
Section 5.4.1.2. Radionuclide concentration in the effluent is limited to
those which can be attributed to the source of the raw water. The tritium
level is normally in the 4,000 to 7,000 pCi range (Table 2-3).

The anticipated concentrations of chemicals shown in Table 2-4 ignore
the dilution of sanitary water. These concentrations represent the upper
boundary of what could be expected in an average grab sample. The
contributions of Dearborn 702 and Dearborn 727 were included because they
are continuously in the process stream. The Dearborn 717 is not included in
the expected average effluent because of the infrequency of use. The
contribution of Dearborn 717 is addressed separately in Section 5.4.1.2.
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Table 2-3. Hanford Environmental Health Foundation
Summary Report on 400 Area Sanitary Water Supply

for Calendar Year 1988.

Primary inorganic Concentration
chemical (ppm)

Arsenic <0.005
Barium 0.16
Cadmium <0.0005
Chromium <0.005
Fluoride 0.33
Lead <0.005
Mercury <0.0005
Nitrate (as N) 0.14
Selenium <0.005
Silver <0.005

^ Sodi um 29.0

Secondary chemical/ Concentration
physical contaminant (ppm)

^ Color (units) <5
Chloride 11.9
Copper 0.11

•• Iron <0.03
Manganese <0.01
Solids, total dissolved 209
Sulfate 34
Zinc <0.1

Radiological activity
Concentration

(pCi/L)

Alpha 0.05 ± 0.12
Beta 7.2 ± 2.2
Tritium 4,100 ± 2,400
131I 0.0046 ± 0.0009
9°Sr 0.01 ± 0.02

Note: Value expressed as < reflects detection
limit.

See Appendix C for complete HEHF report.
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Table 2-4. Summary Report of Estimated Concentration
of Wastest ream Constituents.

Primary inorganic Concentration
chemical (ppm)

Arsenic <0.0125
Barium 0.4
Cadmium <0.00125
Chromium <0.0125
Fluoride 0.825
Lead <0.0125
Mercury <0.00125
Nitrate (as N) 0.35
Selenium <0.0125
Silver <0.0125
Sodium 72.5

Secondary chemical/ Concentration^
physical contaminant (ppm)

Color (units) NA
e-i Chloride 29.75

Copper 0.275
Iron <0.075
Manganese <0.023
Solids, total dissolved 522
Sulfate 85

; ^
Zinc <0.25

.

Cooling tower chemical
Concentration

(ppm)

Dearborn 727 200

Potassium hydroxide <20
Other proprietary chemicals <180

Dearborn 702 25

5-chloro-2-methyl-4-isothiazoline-3-one 0.3
2-methyl-4-isothiazoline-3-one 0.1
Magnesium chloride 0.5
Magnesium nitrate 0.75

Note: Value expressed as < reflects dependence
on a detection limit.

NA = not applicable
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3.0 SAMPLING DATA

This section provides an evaluation of the sampling data pertaining to
the 400 Area Process Sewer wastestream. These data are divided into two
categories--wastestream data and background data--each of which is further
subdivided into chemical data and radiological data. The discussion
identifies the source of the samplings (Section 3.1), addresses data reduction
(Section 3.2), and analyzes reduced data (Section 3.3). A tabular comparison
of the wastestream and background data is also given. This approach is
illustrated in Figure 3-1.

3.1 DATA SOURCE

Two sources of sampling data were used in this analysis: wastestream
data for 400 Area Process Sewer and background data for 400 Area Sanitary
Water System.

c

^ 3.1.1 Wastestream Data

The wastestream data set used in this subsection is contained in Liquid
Effluent Study Characterization Data (WHC 1990a).

This data set is composed of four samples that were taken over a 4-mo
period. Four samples (October 20, 1989, November 21, 1989, December 6,
1989, and January 9, 1990) were taken at a diversion box between the 4608 B

Aq and C ponds (Figure 2-6).

The sampling scheme took representative samples by following SW-846
(EPA 1986) sampling and analytical protocol. This protocol requires that a
sufficient number of samples be taken in a random manner over a period
sufficient to characterize variability or uniformity of the stream. Grab
samples were taken on a partitioned time-random basis. The sampling was
randomized splitting the workdays of the month to be sampled into two 4-h time
periods and choosing one of the time periods by using a random number
generator. All samples were taken to U.S. Testing Company for analysis.
The details of the sampling, analytical, quality control, and quality
assurance procedures are contained in Volume 4 of the Waste Stream
Characterization Report (WHC 1989).

The sampling location represents the
system and as such represents the effluent
discussed previously in Section 2.0, very
are anticipated from the various sources.
correlation of the sampling data taken at
demonstrates the adequacy of this sampling
the current waste stream.

end-of-the pipe point for the
discharged to the ponds. As

small variations in constituents
As shown in Section 4.3,
this point with process information
location to properly characterizes
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Figure 3-1. Sample Data Strategy.
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3.1.2 Background Data

The 400 Area sanitary water system is the source of all process water.
As discussed previously, in Section 2.3.1.1, the origin of this water is one
of three deep wells. Water from the wells is chlorinated and stored in one
of three storage tanks. The background constituents contained in this water
were listed in Section 2.4. Presented in Appendix C is the basis of this
analysis previously published in the CY-1988 HEHF Sanitary Water Report
(HEHF 1989). It should be noted that the data presented in the reference
report reflects the use of the primary supply well which was also in use
during the period of stream samplings.

3.2 DATA PRESENTATION

The sampling methods used for the characterization effort are summarized
^n in Table 3-1 and the results of the sampling are presented in Table 3-2.

A statistical summary of the data used in evaluating the data is presented
c in Table 3-3. Presented as Appendix D is a complete listing of all data

associated with this effort, previously published in the Liquid Effluent
Study Characterization Data (WHC 1990a) and data taken between February and
August 1987, published in Volume 2 of the Waste Stream Characterization
Report (WHC 1989).

:•,
Data reported by the laboratory under the primary sample number (see

Section 3.0) are listed in the data reports with the primary sample number.
Data for VOA blanks are listed in the data reports by the primary sample

^ number and the suffix "B." Data for VOA transfer blanks are listed in the
data reports by the primary sample number and the suffix "T." Data from
Extraction Procedure Toxicity Testing (listed as EP Toxic in the tables)
ignitability testing, reactivity testing and laboratory measurements of pH
and conductivity are listed in the data reports by the primary sample number
with the suffix "E" (for "extract," a term only applicable to the EP Toxicity
Testing portion).

3.2.1 Chemical Constituents

More than 40,000 chemical analytes were of interest. The bulk of these
analytes were compiled from a combined mass spectral library from the EPA,
the National Institute for Occupational Safety and Health, and the National
Bureau of Standards. This library was composed of approximately 40,000
chemical constituents, each with a unique signature on a gas chromatograph
and mass spectrometer analysis.

Detection is defined as the U.S. Testing Company contract detection
limits. These limits are usually moderately higher than the instrument
detection limits or "state-of-the-art" detection limits currently reported
in the scientific literature. The number of chemical analytes detected
was 20, including conductivity and pH.
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Table 3-1. Analytical Methods for Samples. (sheet 1 of 2).

LEAD# 50713 50784 50826 50876
CofC# 50713 50784 50826 50876

Alkalinity
Alpha counting
Ammonia
Arsenic
Atomic emission spectroscopy
Beta counting
Conductivity-field
Cyanide
Direct aqueous injection (GC)
Fluoride (LDL)
Gamma energy analysis
Hydrazine
Ion chromatography
Lead
Mercury
pH-field
Selenium
Semivolatile organics (GC/MS)
Sulfide
Suspended solids
Temperature-field
Thallium
Total carbon
Total dissolved solids
Total organic carbon
Total organic halides (LDL)
Total radium alpha counting

- Tritium
Uranium^
Volatile organics (GC/MS)

LEAD#
CofC#

x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x x
x x x
x x x x
x x x x
x x x x

50713B 50784B 50826B 50876B
50714 50785 50827 50877

Volatile organics (GC/MS) X X X X

LEAD# 50713T 50784T 50826T 50876T
CofC# 50715 50786 50828 50878

Volatile organics (GC/MS) X X X X
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Table 3-1. Analytical Methods for Samples. (sheet 2 of 2)

LEAD# 50713E 50784E 50826E 50876E
CofC# 50716 50787 50829 50879

Atomic emission spectroscopy
Ignitability
Mercury (mixed matrix)
Reactive cyanide
Reactive sulfide

X
X
X
X
X

X
X
X
X
X

X
X
X
X
X

X
X
X
X
X

NOTE: Procedures that were performed for a given s ample are
identified by an "X." Procedure references appear with the data.

Sample number suffixes:
B = blank
E = extract
T = transfer blank

CofC# = chain-of-custody number
^ GC = gas chromatography

LEAD# = liquid effluent analytical dat a number that appears in the
data reports

LDL = low-detection limit
^ MS = mass spectrometry

^•,

.-
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Table 3-2. 400 Area Secondary Cooling Water Data. (sheet 1 of 8)

Sample Sampling Methodc
Result

Constituent numbera date (ppb)

Arsenic (EP
Arsenic (EP
Arsenic (EP
Arsenic (EP
Barium
Barium
Barium
Barium
Barium (EP
Barium (EP
Barium (EP
Barium (EP
Boron
Boron
Boron
Boron

Toxic)
Toxic)
Toxic)
Toxic)

Toxic)
Toxic)
Toxic)
Toxic)

Toxic)
Toxic)
Toxic)
Toxic)

Cadmium (EP
Cadmium (EP
Cadmium (EP
Cadmium (EP
Calcium
Calcium
Calcium
Calcium
Chloride
Chloride
Chloride
Chloride
Chromium (EP Toxic)
Chromium (EP Toxic)
Chromium (EP Toxic)
Chromium (EP Toxic)
Copper
Copper
Copper
Copper
Fluoride
Fluoride
Fluoride
Fluoride
Fluoride
Fluoride
Fluoride
Fluoride
Iron
Iron

50713E 10/20/89 ICP <5.00 E+02
50784E 11/21/89 ICP <5.00 E+02
50826E 12/06/89 ICP <5.00 E+02
50876E 01/09/90 ICP <5.00 E+02
50713 10/20/89 ICP 3.00 E+01
50784 11/21/89 ICP 4.00 E+01
50826 12/06/89 ICP 3.80 E+01
50876 01/09/90 ICP 3.00 E+01
50713E 10/20/89 ICP <1.00 E+03
50784E 11/21/89 ICP <1.00 E+03
50826E 12/06/89 ICP <1.00 E+03
50876E 01/09/90 ICP <1.00 E+03
50713 10/20/89 ICP 4.60 E+01
50784 11/21/89 ICP 5.50 E+01
50826 12/06/89 ICP 5.20 E+01
50876 01/09/90 ICP 4.10 E+01
50713E 10/20/89 ICP <1.00 E+02
50784E 11/21/89 ICP <1.00 E+02
50826E 12/06/89 ICP <1.00 E+02
50876E 01/09/90 ICP <1.00 E+02
50713 10/20/89 ICP 4.89 E+04
50784 11/21/89 ICP 6.79 E+04
50826 12/06/89 ICP 5.47 E+04

50876 01/09/90 ICP 4.89 E+04
50713 10/20/89 IC 1.90 E+04
50784 11/21/89 IC 1.51 E+04
50826 12/06/89 IC 2.72 E+04
50876 01/09/90 IC 2.10 E+04
50713E 10/20/89 ICP <5.00 E+02
50784E 11/21/89 ICP <5.00 E+02
50826E 12/06/89 ICP <5.00 E+02
50876E 01/09/90 ICP <5.00 E+02
50713 10/20/89 ICP <1.00 E+01
50784 11/21/89 ICP <1.00 E+01
50826 12/06/89 ICP <1.00 E+01
50876 01/09/90 ICP 1.10 E+01
50713 10/20/89 IC 7.00 E+02
50713 10/20/89 ISE 6.22 E+02
50784 11/21/89 IC 5.35 E+02
50784 11/21/89 ISE 7.50 E+02
50826 12/06/89 IC 7.00 E+02
50826 12/06/89 ISE 6.88 E+02
50876 01/09/90 IC 7.00 E+02
50876 01/09/90 ISE 6.55 E+02
50713 10/20/89 ICP 3.40 E+01
50784 11/21/89 ICP <3.00 E+01
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Table 3-2. 400 Area Secondary Cooling Water Data. (sheet 2 of 8)

Constituent
Sample
numbera

Sampling
date

Methodc Result
(ppb)

Iron 50826 12/06/89 ICP 7.90 E+01
Iron 50876 01/09/90 ICP 7.20 E+01

Lead (EP Toxic) 50713E 10/20/89 ICP <5.00 E+02
Lead (EP Toxic) 50784E 11/21/89 ICP <5.00 E+02

Lead (EP Toxic) 50826E 12/06/89 ICP <5.00 E+02
Lead (EP Toxic) 50876E 01/09/90 ICP <5.00 E+02
Lithium 50713 10/20/89 ICP 2.50 E+01
Lithium 50784 11/21/89 ICP 3.40 E+01
Lithium 50826 12/06/89 ICP 3.00 E+01
Lithium 50876 01/09/90 ICP 2.60 E+01
Magnesium 50713 10/20/89 ICP 1.45 E+04
Magnesium 50784 11/21/89 ICP 1.83 E+04
Magnesium 50826 12/06/89 ICP 1.64 E+04
Magnesium 50876 01/09/90 ICP 1.38 E+04
Manganese 50713 10/20/89 ICP 1.80 E+01

Manganese 50784 11/21/89 ICP 8.00 E+00
Manganese 50826 12/06/89 ICP 1.50 E+01
Manganese 50876 01/09/90 ICP 1.20 E+01
Mercury (EP Toxic) 50713E 10/20/89 CVAA/M <2.00 E+01

Mercury (EP Toxic) 50784E 11/21/89 CVAA/M <2.00 E+01
Mercury (EP Toxic) 50826E 12/06/89 CVAA/M <2.00 E+01
Mercury (EP Toxic) 50876E 01/09/90 CVAA/M <2.00 E+01
Nitrate 50713 10/20/89 IC 1.10 E+03

Nitrate 50784 11/21/89 IC 9.37 E+02

Nitrate 50826 12/06/89 IC 1.40 E+03
Nitrate 50876 01/09/90 IC 1.00 E+03
Potassium 50713 10/20/89 ICP 1.43 E+04

Potassium 50784 11/21/89 ICP 1.95 E+04
Potassium 50826 12/06/89 ICP 1.71 E+04
Potassium 50876 01/09/90 ICP 1.41 E+04

Selenium (EP Toxic) 50713E 10/20/89 ICP <5.00 E+02

Selenium (EP Toxic) 50784E 11/21/89 ICP <5.00 E+02
Selenium (EP Toxic) 50826E 12/06/89 ICP <5.00 E+02

Selenium (EP Toxic) 50876E 01/09/90 ICP <5.00 E+02

Silicon 50713 10/20/89 ICP 3.46 E+04
Silicon 50784 11/21/89 ICP 4.41 E+04
Silicon 50826 12/06/89 ICP 3.87 E+04

Silicon 50876 01/09/90 ICP 3.21 E+04

Silver (EP Toxic) 50713E 10/20/89 ICP <5.00 E+02
Silver (EP Toxic) 50784E 11/21/89 ICP <5.00 E+02

Silver (EP Toxic) 50826E 12/06/89 ICP <5.00 E+02

Silver (EP Toxic) 50876E 01/09/90 ICP <5.00 E+02

Sodium 50713 10/20/89 ICP 5.91 E+04

Sodium 50784 11/21/89 ICP 7.61 E+04

Sodium 50826 12/06/89 ICP 6.75 E+04

Sodium 50876 01/09/90 ICP 5.58 E+04
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Table 3-2. 400 Area Secondary Cooling Water Data. (sheet 3 of 8)

Constituent
Sample
numbera

Sampling
date Methodc

Result
(ppb)

Strontium 50713 10/20/89 ICP 2.57 E+02
Strontium 50784 11/21/89 ICP 3.42 E+02
Strontium 50826 12/06/89 ICP 2.94 E+02

Strontium 50876 01/09/90 ICP 2.49 E+02

Sulfate 50713 10/20/89 IC 6.40 E+04

Sulfate 50784 11/21/89 IC 5.12 E+04
Sulfate 50826 12/06/89 IC 6.88 E+04
Sulfate 50876 01/09/90 IC 7.19 E+04
Uranium 50713 10/20/89 FLUOR 1.85 E-01

Uranium 50784 11/21/89 FLUOR 2.14 E-01
Uranium 50826 12/06/89 FLUOR 5.68 E-01
Uranium 50876 01/09/90 FLUOR 3.08 E-01
Zinc 50713 10/20/89 ICP 4.20 E+01
Zinc 50784 11/21/89 ICP 2.00 E+01

Zinc 50826 12/06/89 ICP 2.60 E+01

Zinc 50876 01/09/90 ICP 4.80 E+01
Acetone 50713 10/20/89 VOA 2.70 E+01
Acetone 50713 10/20/89 ABN <1.00 E+01
Acetone 50713B 10/20/89 VOA <1.00 E+01
Acetone 50713T 10/20/89 VOA <1.00 E+01
Acetone 50784 11/21/89 VOA <1.00 E+01

Acetone 50784 11/21/89 ABN <1.00 E+01
Acetone 50784B 11/21/89 VOA <1.00 E+01

Acetone 50784T 11/21/89 VOA <1.00 E+01

Acetone 50826 12/06/89 VOA <1.00 E+01
Acetone 50826 12/06/89 ABN <1.00 E+01

Acetone 50826B 12/06/89 VOA <1.00 E+01

Acetone 50826T 12/06/89 VOA <1.00 E+01

Acetone 50876 01/09/90 VOA <1.00 E+01
Acetone 50876 01/09/90 ABN <1.00 E+01

Acetone 50876B 01/09/90 VOA <6.00 E+00
Acetone 50876T 01/09/90 VOA <1.00 E+01

Ammonia 50713 10/20/89 ISE 1.00 E+02

Ammonia 50784 11/21/89 ISE <5.00 E+01

Ammonia 50826 12/06/89 ISE <5.00 E+01

Ammonia 50876 01/09/90 ISE 1.20 E+02

Bromodichloromethane 50713 10/20/89 VOA <5.00 E+00
Bromodichloromethane 50713B 10/20/89 VOA <5.00 E+00

Bromodichloromethane 50713T 10/20/89 VOA <5.00 E+00

Bromodichloromethane 50784 11/21/89 VOA <5.00 E+00
Bromodichloromethane 50784B 11/21/89 VOA <5.00 E+00

Bromodichloromethane 50784T 11/21/89 VOA <5.00 E+00
Bromodichloromethane 50826 12/06/89 VOA 5.00 E+00

Bromodichloromethane 50826B 12/06/89 VOA <5.00 E+00
Bromodichloromethane 50826T 12/06/89 VOA <5.00 E+00
Bromodichloromethane 50876 01/09/90 VOA <5.00 E+00
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Table 3-2. 400 Area

Constituent

Secondary Cooling Water

Sample Sampling
numbera date

Data.

Methodc

(sheet 4 of 8)

Result
(ppb)

Bromodichloromethane 50876B 01/09/90 VOA <5.00 E+00

Bromodichloromethane 50876T 01/09/90 VOA <5.00 E+00
2-butanone 50713 10/20/89 VOA 1.20 E+01

2-butanone 50713B 10/20/89 VOA 2.30 E+01

2-butanone 50713T 10/20/89 VOA 1.90 E+01
2-butanone 50784 11/21/89 VOA <1.00 E+01

2-butanone 50784B 11/21/89 VOA <1.00 E+01
2-butanone 50784T 11/21/89 VOA <1.00 E+01
2-butanone 50826 12/06/89 VOA <6.00 E+00
2-butanone 50826B 12/06/89 VOA <7.00 E+00

2-butanone 50826T 12/06/89 VOA <1.00 E+01

2-butanone 50876 01/09/90 VOA <1.00 E+01

2-butanone 50876B 01/09/90 VOA <1.00 E+01
_ 2-butanone 50876T 01/09/90 VOA <1.00 E+01

Dichloromethane 50713 10/20/89 VOA <5.00 E+00
Dichloromethane 50713B 10/20/89 VOA 1.00 E+01

Dichloromethane 50713T 10/20/89 VOA 7.90 E+01r+
Dichloromethane 50784 11/21/89 VOA <5.00 E+00

Dichloromethane 50784B 11/21/89 VOA <3.00 E+00
Dichloromethane 50784T 11/21/89 V0A <3.00 E+00
Dichloromethane 50826 12/06/89 VOA <5.00 E+00
Dichloromethane 50826B 12/06/89 VOA <5.00 E+00
Dichioromethane 50826T 12/06/89 VOA <5.00 E+00

T Dichloromethane 50876 01/09/90 VOA <5.00 E+00.,
° Dichloromethane 50876B 01/09/90 VOA <5.00 E+00

Dichloromethane 50876T 01/09/90 VOA <5.00 E+00

Tetrahydrofuran 50713 10/20/89 VOA <1.00 E+01
Tetrahydrofuran 50713B 10/20/89 VOA 2.00 E+01

Tetrahydrofuran 50713T 10/20/89 VOA <1.00 E+01
Tetrahydrofuran 50784 11/21/89 VOA <1.00 E+01
Tetrahydrofuran 50784B 11/21/89 VOA <1.00 E+01

Tetrahydrofuran 50784T 11/21/89 VOA <1.00 E+01
Tetrahydrofuran 50826 12/06/89 VOA <1.00 E+01

Tetrahydrofuran 50826B 12/06/89 VOA <1.00 E+01
Tetrahydrofuran 50826T 12/06/89 VOA <1.00 E+01

Tetrahydrofuran 50876 01/09/90 VOA <1.00 E+01

Tetrahydrofuran 50876B 01/09/90 VOA <1.00 E+01

Tetrahydrofuran 50876T 01/09/90 VOA <6.00 E+00

Trichloromethane 50713 10/20/89 VOA <5.00 E+00

Trichloromethane 50713B 10/20/89 VOA <5.00 E+00
Trichloromethane 50713T 10/20/89 VOA <5.00 E+00

Trichloromethane 50784 11/21/89 VOA <5.00 E+00

Trichloromethane 50784B 11/21/89 VOA <4.00 E+00

Trichloromethane 50784T 11/21/89 VOA 1.10 E+01

Trichloromethane 50826 12/06/89 VOA 8.00 E+00

Trichloromethane 50826B 12/06/89 VOA <4.00 E+00
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Table 3-2. 400 Area Secondary Cooling Water Data. (sheet 5 of 8)

Constituent
Sample
numbera

Sampling
date

Methodc
Result
(ppb)

Trichloromethane 50826T 12/06/89 VOA <4.00 E+00
Trichloromethane 50876 01/09/90 VOA <5.00 E+00
Trichloromethane 50876B 01/09/90 VOA <3.00 E+00
Trichloromethane 50876T 01/09/90 VOA <3.00 E+00

Alkalinity (method B) 50713 10/20/89 TITRA 2.42 E+05
Alkalinity (method B) 50784 11/21/89 TITRA 3.09 E+05

Alkalinity (method B) 50826 12/06/89 TITRA 2.73 E+05
Alkalinity (method B) 50876 01/09/90 TITRA 2.86 E+05
Beta activity (pCi/L) 50713 10/20/89 Beta 1.22 E+01

Beta activity (pCi/L) 50784 11/21/89 Beta 2.02 E+01
Beta activity (pCi/L) 50826 12/06/89 Beta 3.12 E+01
Beta activity (pCi/L) 50876 01/09/90 Beta 1.26 E+01
Conductivity (µS) 50713 10/20/89 COND Fld 5.27 E+02
Conductivity (µS) 50784 11/21/89 COND-Fld 7.53 E+02

^ Conductivity (µS) 50826 12/06/89 COND-Fld 6.85 E+02
y. Conductivity (µS) 50876 01/09/90 COND-Fld 6.98 E+02

Ignitability (°F)h 50713E 10/20/89 IGNIT 2.12 E+02
r" Ignitability (°F)b 50784E 11/21/89 IGNIT 2.14 E+02

Ignitability (°F)b 50826E 12/06/89 IGNIT 2.10 E+02
Ignitability (°F)b 50876E 01/09/90 IGNIT 2.12 E+02
pH (dimensionless) 50713 10/20/89 PH-Fld 8.85 E+00

pH (dimensionless) 50784 11/21/89 PH-Fld 8.80 E+00
pH (dimensionless) 50826 12/06/89 PH-Fld 7.25 E+00

pH (dimensionless) 50876 01/09/90 PH-Fld 8.80 E+00

Reactivity cyanide (mg/kg) 50713E 10/20/89 DSPEC <1.00 E+02
Reactivity cyanide (mg/kg) 50784E 11/21/89 DSPEC <1.00 E+02

" Reactivity cyanide (mg/kg) 50826E 12/06/89 DSPEC <1.00 E+02

= Reactivity cyanide (mg/kg) 50876E 01/09/90 DSPEC <1.00 E+02
Reactivity sulfide (mg/kg) 50713E 10/20/89 DTITRA <1.00 E+02

c Reactivity sulfide (mg/kg) 50784E 11/21/89 DTITRA <1.00 E+02

Reactivity sulfide (mg/kg) 50826E 12/06/89 DTITRA <1.00 E+02
Reactivity sulfide (mg/kg) 50876E 01/09/90 DTITRA <1.00 E+02

TDS 50713 10/20/89 TDS 4.01 E+05

• TDS 50784 11/21/89 TDS 5.53 E+05

TDS 50826 12/06/89 TDS 4.65 E+05
TDS 50876 01/09/90 TDS 4.11 E+05
Temperature (°C) 50713 10/20/89 TEMP-Fld 1.93 E+01
Temperature (°C) 50784 11/21/89 TEMP-Fld 1.86 E+01
Temperature (°C) 50826 12/06/89 TEMP-Fld 1.63 E+01
Temperature (°C) 50876 01/09/90 TEMP-Fld 1.77 E+01

TOC 50713 10/20/89 TOC 2.40 E+03

TOC 50784 11/21/89 TOC <1.90 E+03

TOC 50826 12/06/89 TOC 2.30 E+03
TOC 50876 01/09/90 TOC 2.10 E+03

Total carbon 50713 10/20/89 TC 6.00 E+04
Total carbon 50784 11/21/89 TC 6.95 E+04
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Table 3-2. 400 Area Secondary Cooling Water Data. (sheet 6 of 8)

Constituent
Sample
numbera

Sampling
date

Methodc Result
(ppb)

Total carbon 50826 12/06/89 TC 6.28 E+04

Total carbon 50876 01/09/90 TC 5.14 E+04
TOX (as Cl) 50713 10/20/89 LTOX 7.30 E+01
TOX (as Cl) 50784 11/21/89 LTOX 1.54 E+02

TOX (as Cl) 50826 12/06/89 LTOX 2.61 E+02
TOX (as Cl) 50876 01/09/90 LTOX 7.90 E+01
6oCo (pCi/L) 50713 10/20/89 GEA <4.02 E-01
soCo (pCi/L) 50784 11/21/89 GEA 9.16 E+01
60Co (pCi/L) 50826 12/06/89 GEA <2.36 E-01
6oCo (pCi/L) 50876 01/09/90 GEA <5.94 E-01

137Cs (pCi/L) 50713 10/20/89 GEA <3.48 E-01
137Cs (pCi/L) 50784 11/21/89 GEA 9.48 E+01
137Cs (pCi/L) 50826 12/06/89 GEA <6.67 E-01
3H (pCi/L) 50713 10/20/89 LSC 6.65 E+03

3H (pCi/L) 50784 11/21/89 LSC 6.31 E+03
3H (pCi/L) 50826 12/06/89 LSC 6.89 E+03
3H (pCi/L) 50876 01/09/90 LSC 6.31 E+03
Radium total (pCi/L) 50713 10/20/89 Alpha-Ra 1.82 E-01
Radium total (pCi/L) 50784 11/21/89 Alpha-Ra 1.70 E-01
Radium total (pCi/L) 50826 12/06/89 Alpha-Ra <1.32 E-01
Radium total (pCi/L) 50876 01/09/90 Alpha-Ra <7.35 E-02

aSee Table 3-1 for corresponding chain-of-custody number and
explanations of sample number suffix.

blgnitability is the maximum temperature of the test ( no sample
actually ignited).

cMethods code:

NOTE: Measurements are in ppb unless noted.
AA = atomic absorption spectroscopy
EP = Extraction Procedure Toxicity Test
GC = gas chromatography

ICP = inductively-coupled plasma spectroscopy
MS = mass spectrometry

TDS = total dissolved solids
TOC = total organic carbon
TOX = total organic halides

Code Analytical Method Referenced

ABN
AEA
AEA
AEA
AEA
ALPHA
ALPHA-Ra

Semivolatile organics (GC/MS)
24iAM
Curium isotopes
Plutonium isotopes
Uranium isotopes
Alpha counting
Total radium alpha counting

USEPA-8270
UST-20Am01
UST-20Am/CmO1
UST-20Pu01
UST-20U01
EPA-680/4-75/1
ASTM-D2460
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Table 3-2. 400 Area Secondary Cooling Water Data. (sheet 7 of 8)

Code Analytical Method Referenced

BETA Beta counting EPA-680/4-75/1
BETA 90Sr UST-20Sr02
COLIF Coliform bacteria USEPA-9131
COLIFMF Coliform bacteria (membrane filter) USEPA-9132
COND-Fld Conductivity-field ASTM-D1125A
COND-Lab Conductivity-laboratory ASTM-D1125A
CVAA Mercury USEPA-7470
CVAA/M Mercury-mixed matrix USEPA-7470
DIGC Direct aqueous injection (GC) UST-70DIGC
DIMS Direct aqueous injection (GC/MS) "USEPA-8240"
DSPEC Reactive cyanide (distillation,

spectroscopy) USEPA-CHAPTER 7
DTITRA Reactive sulfide (distillation, titration) USEPA-CHAPTER 7
FLUOR uranium (fluorometry) ASTM-D2907-83
GEA Gamma energy analysis spectroscopy ASTM-D3649-85
GFAA Arsenic (AA, furnace technique) USEPA-7060
GFAA Lead (AA, furnace technique) USEPA-7421
GFAA Selenium (AA, furnace technique) USEPA-7740
GFAA Thallium (AA, furnace technique) USEPA-7841
IC Ion chromatography EPA-600/4-84-01
ICP Atomic emission spectroscopy (ICP) USEPA-6010
ICP/M Atomic emission spectroscopy (ICP)-mixed

matrix USEPA-6010
IGNIT Pensky-martens closed-cup ignitability USEPA-1010
ISE Fluoride-low detection limit ASTM-D1179-80-B
ISE Ammonium ion ASTM-D1426-D
LALPHA Alpha activity-low detection limit EPA-680/4-75/1
LEPD 12 I UST-20102
LSC 14C UST-20C01
LSC Tritium UST-20H03
LTOX Total organic halides-low detection limit USEPA-9020
PH-Fld pH-field USEPA-9040
PH-Lab pH-laboratory USEPA-9040
SPEC Total and amenable cyanide (Spectroscopy) USEPA-9010
SPEC Hydrazine-low detection limit (Spectroscopy) ASTM-D1385
SSOLID Suspended solids SM-208D
TC Total carbon USEPA-9060
TDS Total dissolved solids SM-208B
TEMP-Fld Temperature-field Local
TITRA Alkalinity-method B (titration) ASTM-D1067B
TITRA Sulfides (titration) USEPA-9030
TOC Total organic carbon USEPA-9060
TOX Total organic halides USEPA-9020
VOA Volatile organics (GC/MS) USEPA-8240
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Table 3-2. 400 Area Secondary Cooling Water Data. (sheet 8 of 8)

dReference:

ASTM - 1986 Annual Book of ASTM Standards, American Society for
Testing and Materials, Philadelphia, Pennsylvania.

EPA - Various methods of the U.S. Environmental Protection Agency,
Washington, D.C.

UST - Methods of the contract laboratory.
SM - Standard Methods for the Examination of Water and Wastewater,

16th ed., American Public Health Association, American Water Works
Association and Water Pollution Control Federation, Washington,
D.C.

USEPA - Test Methods for Evaluating Solid Waste Physical/Chemical
Methods, 3rd ed., SW-846, U.S. Environmental Protection
Agency, Washington, D.C.

Rn

^

i... '

f^
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Table 3-3. Statistical Summary of Data. (sheet 1 of 2)

r..

^.4

^.,

Constituent Na MDAb Methodc
Mean
value
(ppb)

Serrorrd
(ppb)

l^mitd
(ppb)

Maximume
(PPb)

Arsenic (EP Toxic) 4 4 NA <5.00 E+02 0.00 E+00 <5.00 E+02 <5.00 E+02

Barium 4 0 NA 3.45 E+01 2.63 E+00 3.88 E+01 4.00 E+01

Barium (EP Toxic) 4 4 NA <1.00 E+03 0.00 E+00 <1.00 E+03 <1.00 E+03

Boron 4 0 NA 4.85 E+01 3.12 E+00 5.36 E+01 5.50 E+01
Cadmium (EP Toxic) 4 4 NA <1.00 E+02 0.00 E+00 <1.00 E+02 <1.00 E+02

Calcium 4 0 NA 5.51 E+04 4.48 E+03 6.24 E+04 6.79 E+04

Chloride 4 0 NA 2.06 E+04 2.53 E+03 2.47 E+04 2.72 E+04

Chromium (EP Toxic) 4 4 NA <5.00 E+02 0.00 E+00 <5.00 E+02 <5.00 E+02

Copper 4 3 DL 1.02 E+01 2.50 E-01 1.07 E+01 1.10 E+01

Fluoride 4 0 NA 6.69 E+02 1.10 E+01 6.87 E+02 6.94 E+02

Iron 4 1 DL 5.37 E+01 1.27 E+01 7.45 E+01 7.90 E+01

Lead (EP Toxic) 4 4 NA <5.00 E+02 0.00 E+00 <5.00 E+02 <5.00 E+02

Lithium 4 0 NA 2.87 E+01 2.06 E+00 3.21 E+01 3.40 E+01

Magnesium 4 0 NA 1.57 E+04 1.01 E+03 1.74 E+04 1.83 E+04

Manganese 4 0 NA 1.32 E+01 2.14 E+00 1.67 E+01 1.80 E+01

Mercury (EP Toxic) 4 4 NA <2.00 E+01 0.00 E+00 <2.00 E+01 <2.00 E+01

Nitrate 4 0 NA 1.11 E+03 1.03 E+02 1.28 E+03 1.40 E+03

Potassium 4 0 NA 1.62 E+04 1.28 E+03 1.83 E+04 1.95 E+04

Selenium (EP Toxic) 4 4 NA <5.00 E+02 0.00 E+00 <5.00 E+02 <5.00 E+02

Silicon 4 0 NA 3.74 E+04 2.62 E+03 4.17 E+04 4.41 E+04

Silver (EP Toxic) 4 4 NA <5.00 E+02 0.00 E+00 <5.00 E+02 <5.00 E+02
Sodium 4 0 NA 6.46 E+04 4.55 E+03 7.21 E+04 7.61 E+04

Strontium 4 0 NA 2.85 E+02 2.12 E+01 3.20 E+02 3.42 E+02

Sulfate 4 0 NA 6.40 E+04 4.56 E+03 7.14 E+04 7.19 E+04

Uranium 4 0 NA 3.19 E-01 8.71 E-02 4.61 E-01 5.68 E-01
Zinc 4 0 NA 3.40 E+01 6.58 E+00 4.48 E+01 4.80 E+01

Acetone 4 3 DL 1.42 E+01 4.25 E+00 2.12 E+01 2.70 E+01

Ammonia 4 2 DL 8.00 E+01 1.78 E+01 1.09 E+02 1.20 E+02

Bromodichloromethane 4 3 DL 5.00 E+00 0.00 E+00 5.00 E+00 5.00 E+00

2-butanone 4 3 DL 9.50 E+00 1.26 E+00 1.16 E+01 1.20 E+01

Trichloromethane 4 3 DL 5.75 E+00 7.50 E-01 6.98 E+00 8.00 E+00

Alkalinity (method B) 4 0 NA 2.77 E+05 1.40 E+04 3.00 E+05 3.09 E+05

Beta Activity (pCi/L) 4 0 NA 1.90 E+01 4.45 E+00 2.63 E+01 3.12 E+01

Conductivity (/cS) 4 0 NA 6.66 E+02 4.85 E+01 7.45 E+02 7.53 E+02

Ignitability (°F)f 4 0 NA 2.12 E+02 8.16 E-01 2.11 E+02 2.10 E+02

pH (dimensionless) 4 0 NA 8.42 E+00 3.92 E-01 9.07 E+00 8.85 E+00
Reactivity cyanide

(mg/kg) 4 4 NA <1.00 E+02 0.00 E+00 <1.00 E+02 <1.00 E+02

Reactivity sulfide
(mg/kg) 4 4 NA <1.00 E+02 0.00 E+00 <1.00 E+02 <1.00 E+02

TDS 4 0 NA 4.57 E+05 3.48 E+04 5.14 E+05 5.53 E+05

Temperature (°C) 4 0 NA 1.80 E+01 6.47 E-01 1.90 E+01 1.93 E+01

TOC 4 1 DL 2.17 E+03 1.11 E+02 2.36 E+03 2.40 E+03

Total Carbon 4 0 NA 6.09 E+04 3.75 E+03 6.71 E+04 6.95

r-+

E+04
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Tabl e 3-3. Statistical Summary of Data. (sheet 2 of 2)

Mean
Constituent Na MDAb Methodc value Serrorrd j^m^td Maximume

(ppb) (ppb) (ppb)
(ppb)

TOX (as Cl) 4 0 NA 1.42 E+02 4.38 E+01 2.14 E+02 2.61 E+02

60Co (pCi/L) 4 3 DL 2.32 E+01 2.28 E+01 6.06 E+01 9.16 E+01
137Cs (pCi/L) 3 2 DL 3.19 E+01 3.14 E+01 9.12 E+01 9.48 E+01

3H (pCi/L) 4 0 NA 6.54 E+03 1.42 E+02 6.77 E+03 6.89 E+03

Radium total (pCi/L) 4 2 DL 1.39 E-01 2.44 E-02 1.79 E-01 1.82 E-01

NOTE: Measurements are in ppb except where noted.
aN = Number--the total number of results in each data set reported for this

stream configuration.
bMDA = minimum detectable amount--the number of results in each data set below

CN the detection limit.
°Method = replacement method used:

DL = replacement by the detection limit
LM = replacement of single-valued MDAs by the log-normal plotting

r^• position method
^ MR = replacement of multiple valued MDAs by the normal plotting

position method
NA = not applicable.

dgOqCl limit = 90% confidence interval limit--the lower limit of the

one-tailed 90% confidence interval for all ignitability data sets and pH data sets

with mean values below 7.25. For all other data sets it is the upper limit of the

° one-tailed 90% confidence interval.
eMaximum = the minimum value in the data set for ignitability, the value

furthest from 7.25 for pH, and the maximum value for all other analytes.
flgnitability is the maximum temperature of the test (no sample actually

ignited).
EP = Extraction Procedure Toxicity Test

TOC = total organic caron
TOX = total organic halides
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Twenty-three chemical analytes wer
at above detection level. Of these 23
bromodichloromethane, trichloromethane,
level for all but one sample analysis.
in two of the four samples.

3.2.2 Radiological Constituents

e identified in the sampling program
analytes, five (acetone, 2-butanone,
and copper) were below detection
Ammonia was the only analyte detected

The radiological constituents of the wastestream identified in the four
samples were in general limited to tritium (3H), total radium alpha and gross
beta data. Cobalt 60 and cesium 137 were reported to be detected in the
sample taken on November 21, 1989. The statistical summary in Table 3-2
includes the radiological data. The sampling data for gross beta and 3H,
corresponds well with the 400 Area pond activity as reported in the Hanford
Site Environmental Report for Calendar Year 1988 (PNL 1989). It should be
noted that the November 21, 1989, data sample, which identified two specific
beta-emitting radionuclides 60Co and 137Cs (91 and 95 pCi/L, respectively),
is not consistent with the gross beta activity (20 pCi/L) reported for the
same sampling data. These radionuclides were not identified in any of the
other three samples which had gross beta activity between 12 and 31 pCi/L.
The implications of this will be discussed further in Section 4.0.

3-16



WHC-EP-0342 Addendum 28
400 Area Secondary Cooling Water

4.0 DATA OVERVIEW

The purpose of this section is to evaluate characterization data
obtained through sampling. This will be accomplished through comparison of
the sampling data to established water contaminant standards, evaluate the
overall stream information to provide a stream-loading estimate and to compare
the processing data to the sampling data.

4.1 DATA COMPARISON

Table 4-1 presents a comparison of the average wastestream analytes to
various screening criteria. These criteria are not used for compliance
purposes relative to the stream discharge. One of these criteria is the
maximum contaminant levels (MCL) addressed by the drinking water standard.
The average pH of the stream which exceeds the secondary drinking water

C7 standards is not unexpected because of the source of the water (wells),
which is high in salts, and the nature of evaporative cooling process, which
tends to concentrate these salts. Additionally, the radionuclides are compared

pL to both the MCL values and the Derived Concentration Guide (DCG) values
established by the DOE. As previously discussed in Section 3.2.2 the

f^ identified 60Co and 137Cs activity is suspect as a result of the
inconsistencies with the other radiological data, including the samples
taken in 1987 which are contained in Appendix D.

r 4.2 STREAM DEPOSITION RATES

Table 4-2 uses the process flow information presented in Section 2.4

and the average analyte data from sampling data to calculate a deposition
rate associated with the stream. The single sample analysis which indicated

r_. the presence of 60Co and 137Cs, discussed above in Section 4.1, is reflected
in the data presented. While the average value for these radionuclides and

^ the resulting deposition rate is relatively low, it should be considered as
a very conservative approach. The process sewer is not a disposal system for
rocess-derived radionuclides in the 400 Area. The reported detection of

^OCo and 137Cs should not be construed as a normal occurrence which would
result in a longterm deposition of these radionuclides in the soil.

4.3 PROCESS DATA INTEGRATION

This section presents a comparison of the processing data set (see

Section 2.0) with the sampling data set (see Section 3.0) to determine the

identity and concentration levels of the chemical analytes present in the

400 Area Process Sewer wastestream. Table 4-3 presents a side-by-side
presentation of information given earlier in Tables 2-4 and 3-3.
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Table 4-1. Effluent Constituent Comparison to Maximum
Containment Levels and Derived Concentration Guides.

Constituent Result SV1 SV2
(mg/L )a (mg/L )b (mg/L)c

Barium 3.5 E-02 5.0 E+OOb•3
Chloride 2.1 E+01 2.5 E+02b•4
Copper 1.0 E-02 1.0 E+006•4
Fluoride 6.7 E-01 2.0 E+OOb.3
Iron 5.4 E-02 3.0 E-Olb•a
Manganese 1.3 E-02 5.0 E-02b•4
Nitrate 1.1 E+00 4.5 E+01b•1
Sulfate 6.4 E+01 2.5 E+02b•4
Zinc 3.4 E-02 5.0 E+00b•4
Trihalomethaned 1.1 E-02 1.0 E-01b•3
Beta activity (pCi/L)e 1.9 E+01 1.0 E+03

- 60Co (pCi/L) 2.3 E+01 2.0 E+02b.1 5.0 E+03
r, 137Cs (pCi/L) 3.2 E+01 1.0 E+02b•1 3.0 E+03

3H (pCi/L) 6.5 E+03 9.0 E+04b•1 2.0 E+06
TDS 4.6 E+02 5.0 E+02b.4

NOTE: Measurements are in mg/L except where noted.
aThe results are the mean values reported in Table 3-3. ^
bScreening value 1(SV1) lists the value first, basis se^'ond

and an asterisk (*) third if the result exceeds the regulatory

._^

value; bases are listed below:
b•1The proposed primary MCL
b.2The proposed secondary MCL
b.3The primary MCL
b•4The secondary MCL.

The value is the smaller of two MCLs: the proposed primary MCL (or
the primary MCL as a default) or the proposed secondary MCL (or the
secondary MCL as a default). See WHC-EP-0342, Hanford Site
Stream-Specific Reports (WHC 1990d).

cScreening value 2 (SV2) lists the value first and a plus (+)
second if the result exceeds the SV2). These values are derived
concentration guides obtained from Appendix A of WHC-CM-7-5,
Environmental Compliance Manual (WHC 1990e).

dThe SV1 value for trihalomethanes is used to evaluate
trichloromethane results.

eThe SV2 for gross beta is used to evaluate beta activity.
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Table 4-2. Stream Deposition Rate.

C•

r

t•..

r-,
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Constituent
Concentration

(kg/L)a
Deposition

rate b
(kg/mo)

Barium 3.45 E-08 1.03 E-01
Boron 4.85 E-08 1.44 E-01
Calcium 5.51 E-05 1.64 E+02
Chloride 2.06 E-05 6.13 E+01
Copper 1.02 E-08 3.04 E-02
Fluoride 6.69 E-07 1.99 E+00
Iron 5.37 E-08 1.60 E-01
Lithium 2.87 E-08 8.54 E-02
Magnesium 1.57 E-05 4.67 E+01
Manganese 1.32 E-08 3.93 E-02
Nitrate 1.11 E-06 3.30 E+00
Potassium 1.62 E-05 4.82 E+01
Silicon 3.74 E-05 1.11 E+02
Sodium 6.46 E-05 1.92 E+02
Strontium 2.85 E-07 8.48 E-01
Sulfate 6.40 E-05 1.90 E+02
Uranium 3.19 E-10 9.49 E-04
Zinc 3.40 E-08 1.01 E-01
Acetonec 1.42 E-08 4.23 E-02
Ammonia 8.00 E-08 2.38 E-01
Bromodichloromethanec 5.00 E-09 1.49 E-02
2-butanone° 9.50 E-09 2.83 E-02
Trichloromethanec 5.75 E-09 1.71 E-02
Beta activity* 1.90 E-11 5.65 E-05
TDS 4.57 E-04 1.36 E+03
TOC 2.17 E-06 6.46 E+00
Total carbon 6.09 E-05 1.81 E+02
TOX (as Cl) 1.42 E-07 4.23 E-01
60Co* 2.32 E-11 6.90 E-05
137Cs*° 3.19 E-11 9.49 E-05
3H* 6.54 E-09 1.95 E-02
Radium total* 1.39 E-13 4.14 E-07

NOTE: The stream flowrate is 2.98 E+06 L/mo.
The flowrate is the average of rates from Section 2.0.
The data was collected between October 1989 and
March 1990.

aConstituent concentrations are average values
from Table 3-2. Concentration units of flagged (*)
constituents are reported as curies per liter.

bDeposition rate units of flagged (*)
constituents are reported as curies per test.

°Constituents detected above detection limits
only once during the sampling. The detection limit
was used to establish an average value for the stream.
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Table 4-3. Comparison of Sampling Data to Process Data.

Sample Process

Comparative analyte dataa data
(ppb) (ppb)

Alpha activity (pCi/L) 0.2 0.4
Beta activity (pCi/L) 26 24
Barium 39

40

Chloride 24,700 30,250
Conductivity (µs) 745 1,100
Copper 10.7 275
Fluoride 687 825
Magnesium 17,400 1,250
Manganese 16.7 <25

Nitrate 1,280 1,100
Potassium 18,300 20,000
Sodium 72,100 72,500
Sulfate 71,400 85,000
Tritium 6,890 6,500

Zinc 45 <250

Noncomparative Sample Process
analyte dataa data

2-methyl-4-isothiazoline-3-one 100
5-chloro-2-methyl-4-isothiazoline-3-one 300
Acetone 21.2

Ammonia 109
Bromodichloromethane 5
2-butanone 11.6
Calcium 62,400
Iron 75
pH 9
Silicon 4,170
Strontium 320
Trichloromethane 7
TOC 2,360
TOX (µg/g) 214
Uranium 0.5
Dearborn 727 180,000b

a90q< CI value used.
bProprietary constituents (water and organic phosphates) not

identified on Material Safety Data Sheets (MSDS) (Appendix B) as
hazardous ingredients.
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The sampling portion is composed of sufficient discrete data (i.e.,
individual grab sample results) to permit statistical summarization. The
90%CILim value from Table 3-3 was used. However, the process estimates are
derived from a single data set. The peak process knowledge estimate was
based upon the constituents in the cooling tower effluent (listed in
Table 2-4), which represent 85% or more of the total water source. Although
this ignores the contribution from noncooling tower water and potentially
reduced cycling in the cooling towers because of equipment malfunctions
(leaks), it offers a upper limit comparison.

In comparing sample data with process data, some parameters have values
in one data set but do not have corresponding values in the other. The
process data have a total of 13 constituents and the sampling data have a
total of 27 analytes. The combination of these two data sets gives 30 unique
parameters. Sanitary water detection limits (e.g., "less than" values) are
used for the process variable for manganese and zinc, while other "less than"
values (listed in Table 2-4), which did not have a corresponding analyte in
the sample data, are ignored. The values chosen for the gross alpha and

f gross beta activity correspond to the activity data from the sanitary water
data, which is multiplied by the 2.5 concentration factor anticipated in the

^• cooling towers. Analytes for which a detection limit is not available to
substitute for missing process data or sampling data are listed separately.

Of the 14 parameters, most were in relative agreement with the exception
of magnesium, which suffers from incomplete process data. The 1,250 ppb
identified in Table 4-3 is based only on the additions,of biocide,
Dearborn 702,-to the tower and does not include any contribution from the
sanitary water supply as a result of lack of data.

71 The maximum temperature of the discharge to the process pond was

- predicted by sampling data as 19 °C. This temperature represents an
anticipated maximum for the current situation. Because this flow primarily
represents an evaporative cooling wastestream, the water temperature mix

would reflect conditions in the cooling tower sumps, with some small waste

heat addition from direct cooling sources. The maximum temperature associated

with the discharges from the cooling towers is primarily dependent on the

maximum ambient wet bulb temperature, because the process involves evaporative

cooling. Under high ambient temperatures and corresponding heat load, the

sump temperature will be approximately 5°C above the wet bulb temperature.

The maximum anticipated wet bulb temperature is 21 °C on the Hanford Site.

The maximum pH of the effluent was predicted by sampling data to be 9.
This does correspond well with anticipated conditions in cooling towers and
other, less formal but more extensive, testing of effluent pH over the past
9 yr. A pH near 9.0 is consistent with process information.

The variance of the data does not allow for an exact quantitative mass
balance. The major discrepancies between the two descriptions can be
attributed primarily to the completeness of the process data and shown to be
of little significance. A more complete raw water analysis would be expected
to account for many of the unmatched constituents in the wastestream as well
(e.g., calcium, iron, magnesium, silicon, strontium). However, a mass balance
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would still be incomplete because many of these constituents are associated
with the scale that is formed in the cooling towers and leaves the towers in
solid form. Certain compounds that were detected sporadically at relatively
low levels (e.g., acetone, bromodichloromethane, 2-butanone,
trichloromethane) are not considered to represent items that are unmatched
as a result of a lack of process data. These substances, which have other
waste implications, will be discussed separately in Section 5.0.

The above discussion can be used to address the constituents contained
in the scale inhibitor Dearborn 727. The potential 180,000 ppb of
Dearborn 727, which is not specified in the product literature, does not
appear to represent any significant issue because there are no corresponding
analytes of significant concentration contained in the sample analysis.
Even if these organic phosphate concentrations were readily available, the
concentration could be affected by the cooling tower scale formation.
An exact mass balance is not needed to designate this stream. The designation

IP process requires only a conservative data set that accurately depicts the
400 Area Process Sewer wastewater. Because sampling data is in relatively
good agreement for most of the parameters, the sampling point and resulting
data can be considered a good representation of the chemical constituents in

^ the 400 Area Process Sewer wastewater.

^7' Process knowled e of transient conditions, e.g.,g application of
microbicide in the cooling towers or discharges from infrequent sources,
would not be characterized in this data set. For this reason, in the
designation section, the application of the cooling tower chemicals, including
the microbicide, is addressed separately. The current infrequent sources
represent discharges of condensate or process water that under current
facility conditions are inconsequential and do not justify further discussion.
When operations in the FMEF are initiated, the contributions from these
sources will require further evaluation and potential monitoring, but no
constituents of significance are anticipated.

rn
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5.0 DESIGNATION

This section proposes that the 400 Area Process Sewer not be designated

a dangerous waste. This proposed designation uses data from both the effluent

source description and sampling data (Sections 2.0 through 4.0) and complies

with the designation requirements of WAC 173-303-070.

The procedure for determining whether a waste is a dangerous or extremely
hazardous waste is contained in the Washington State Dangerous Waste
Regulations (WAC 173-303-070). This procedure is illustrated in Figure 5-1

and includes the following:

. Dangerous Waste Lists (WAC 173-303-080)

. Dangerous Waste Criteria (WAC 173-303-100)

. Dangerous Waste Characteristics (WAC 173-303-090).
.^

5.1 DANGEROUS WASTE LISTS

^^.
A waste is considered a listed dangerous waste if it either contains a

r9 discarded chemical product (WAC 173-303-081) or originates from a dangerous
waste source (WAC 173-303-082). The proposed designation was based upon a
combination of process knowledge and sampling data.

5.1.1 Discarded Chemical Products

A wastestream constituent is a discarded chemical product
(WAC 173-303-081) if it is listed in WAC 173-303-9903 and is characterized

by one or all of the following descriptions.

The listed constituent was the sole active ingredient in a
commercial chemical product which had been discarded. Commercial
chemical products which, as purchased, contain two or more active
ingredients, and were not designated as potential discarded chemical
products. Products which contain nonactive components, such as
water, were designated if the sole active ingredient in the mixture

was listed in WAC 173-303-9903.

The constituent results from a spill of unused commercial chemical
products. (A spill of a discarded chemical product would cause a
wastestream to be designated during the time that the discharge is
occurring. The approach taken is that the current wastestream
would not be designated unless a review of past spill events
indicates that the spills are predictable, systematic events that
are ongoing or are reasonably anticipated to occur in the future.
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Figure 5-1. Designation Procedure.
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In this report, the evaluation of this criterion is based on a
review of spill data reported in accordance with the Comprehensive
Environmental Response Compensation and Liability Act.

The constituent is discarded in the form of a residue resulting
from cleanup of a spill of an unused commercial chemical product
on the discarded chemical products list. A chemical product that
is used in a process and then released to the wastestream is not
discarded chemical product. Off-specification, unused chemicals,
and chemicals that have exceeded a shelf life but have not been
used are considered discarded chemical products when not disposed
of in accordance with the regulations.

5.1.2 Dangerous Waste Sources

e..> A list of dangerous waste sources is contained in WAC 173-303-9904,
pursuant to WAC 173-303-082. Two major categories of sources are found in

r WAC 173-303-9904. The first is nonspecific sources from routine operations

occurring at many industries. The second is specific sources (e.g., wastes
from ink formulation), none of which occur in the 400 Area.

5.2 LISTED WASTE DATA CONSIDERATIONS

In this report the proposed designation of the wastestream is based on
an evaluation of processing and sampling data. The following sections
describe the types of information used in this designation.

r

_y 5.2.1 Process Evaluation

The process evaluation began with a thorough review of the processes
^ contributing to the wastestream. Processes were reviewed and compared with

the discarded chemical products list and the dangerous waste source list.
This process evaluation is necessary because the stream is a listed waste in
accordance with the mixture rule if a listed waste is known to have been
added at any upstream location, even if a listed constituent could not be
detected at the sample point. The process evaluation included a review of
the following information sources:

. MSDS

. Superfund Amendments and Reauthorization Act (SARA) 312 Inventory
reports

. Operating procedures

. Chemical inventories

. Physical inspections.
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Additionally, discussions with appropriate facility personnel were
conducted to determine if any procedures associated with maintenance or
operations generated a listed waste which may not have been evident during
other portions of the process evaluation.

If a listed chemical was identified, the specific use of the chemical
was evaluated to determine if such use resulted in the generation of a listed
waste, which could have been discharged to the 400 Area Process Sewer.

5.2.2 Sampling Data

Sampling data were used as screening tools to enhance and support the

results of the process evaluation. This step compared the results of the

sampling data to the WAC 173-303-9903 and -9904 lists. If a constituent was

cited on one or both of these lists, an engineering evaluation was performed

C^ to determine if the constituent had entered the wastestream as a discarded
chemical product or came from a dangerous waste source.

Screening organic constituents is a relatively simple procedure because
Ea1 analytical data for organic constituents are reported as substances and are

easily compared to the WAC 173-303-9903 and -9904 lists. It is not as simple
to screen inorganic analytical data because inorganic data are reported as
ions or elements rather than as chemical substances. For example, an analysis
may show that a wastestream contains the cations, sodium and calcium, along
with the anions, chloride and nitrate. The possible combinations of
substances include sodium chloride, sodium nitrate, calcium chloride, and

= calcium nitrate. In a situation with many cation and anions, however, the

list of possible combinations is extensive.

Westinghouse Hanford Company developed a procedure for combining the
inorganic constituents into chemical substances. This screening procedure is

-- described in The Wastestream Designation of Liquid Eff7uent Analytical Data

(WHC 1990c) and is intended to be a tool in the evaluation of a wastestream.

The listing of the inorganic substances developed by this screening procedure

is not intended to be an indication that the substance was discharged to the

wastestream, only that the necessary cations and anions are present and an

investigation should be conducted to determine how they entered the
wastestream.

5.3 PROPOSED LISTED WASTE DESIGNATION

A process evaluation, along with a review and evaluation of sampling
data, indicated that the 400 Area Process Sewer did not contain a discarded
chemical product or any listed waste source. The following sections discuss
the evaluation that was conducted to substantiate this conclusion.
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5.3.1 Discarded Chemical Products

As discussed in Section 5.2, a process evaluation of the contributors
to the 400 Area Process Sewer was conducted. This evaluation included a
review of MSDSs at the plant and chemical inventories compiled for compliance
with the SARA Title III requirements for possible listed waste contributors.
Six maintenance chemicals and two chemical products, used as refrigerants
at the FFTF and FMEF ( see Sections 2.2.1.2 and 2.2.4.2) appear on the
WAC 173-303-9903 list. The two refrigerants are used on a regular basis in
areas served by drains associated with the sewer and could potentially be
introduced into the 400 Area Process Sewer wastestream. The maintenance
chemicals are not stored or used on a regular basis in the areas served by
the drains. One additional potential discarded chemical was identified by
sampling data.

The nine potential discarded chemical products identified in the process
evaluation and review of material inventories on the 400 Area Site include

^ dichlorodifluoromethane (U075) and trichloromonofluoromethane (U121);
1,1,1 trichloromethane (U226); xylene (U239); acetone (U002); methanol (U154);
methyl isobutyl ketone (U161); methyl ethyl ketone (U159); and toluene (U220).

r. Two of these chemicals, acetone and methyl ethyl ketone (2-Butanone), appeared
in the sampling data. Additionally, the sample data did indicate the presence
of two additional potential discarded chemicals: hydrogen fluoride (U134) as

a result of ionic pairing described in Section 5.4.1.1 and trichloromethane
(U044) from volatile organic analysis (VOA). Each of these will be discussed
in section below.

, Based on the considerations and data presented in the following sections

it is concluded that the wastestream does not contain any discarded chemical

products.

5.3.1.1 Refrigerants. The chiller refrigerants dichlorodifluoromethane and
trichloromonofluoromethane are the only substances used on a regular basis

in areas served by drains associated with the 400 Area Process Sewer that
49` contain sole active ingredients on the 9903 Lists. Dichlorodifluoromethane

(R-12) is used in FFTF chillers, which are located in the 484 Building south
of the FFTF cooling towers. Trichloromonofluoromethane (R-11) is used in the
FMEF chillers, which are located in the mechanical equipment room, and is
serviced by process sewer floor drains. Most of the materials are stored
within the chillers and in process, being used for their intended purpose.
As such, they would not be considered commercial chemical products. Chiller
maintenance requires the addition of refrigerant to the machines. The
refrigerant material qualifies as a commercial chemical product before it is
added to the machine. It is not likely that either product would be
discarded into the liquid wastestream. The R-12 is a gas at anticipated
atmospheric conditions and, therefore, direct discharge into the wastestream
would be difficult. While fugitive emissions of R-12 from storage in the
chillers could be scrubbed from the air by the cooling towers, this action
would not be considered discarding a chemical product because the substance
being released would be a spent chemical and not a commercial chemical product
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(Federa7 Register, 54 FR 3136, p. 31335 [EPA 1989]). The R-11, which is
liquid below normal room temperature, is purchased packaged in quantities
consistent with the amount to be added to the chillers.

5.3.1.2 Maintenance Chemicals. The following 9903 List maintenance chemicals
are available for use in the 400 Area in conjunction with maintenance
activities: 1,1,1 trichloromethane (U226), xylene (U239), acetone (U002),
methanol (U154), methyl isobutyl ketone (061), methyl ethyl ketone (U159)
and toluene (U220). None of the materials were stored in areas that would
result in a spill to the 400 Area Process Sewer. The current use of these
chemicals is limited to use in shop areas (Buildings 4722-C, 4713-B and
4713-D), which are not serviced by the 400 Area Process Sewer drains.

Two of these chemicals, acetone and methyl ethyl ketone (2-butanone),
were each detected once by VOA testing at levels of 27 ppb and 12 ppb,
respectively, on the same sample date October 20, 1989. On this same sample
date, 2-butanone was detected at higher concentrations (23 ppb and 19 ppb)
in the both the trip and blank samples associated with this stream. Two
other chemicals were also detected by the VOA test in control samples that
day, dichloromethane and tetrahydrofuran, yet not detected in the stream
sample. The rejection criteria for acetone and methyl ethel ketone based on
blank analysis are 37 ppb and 59 ppb, respectively, as presented in
Section 5.2 of WHC-EP-0342. The concentration of both acetone and methyl
ethyl ketone reported in the October 20, 1989, sample were below these values;
therefore, the reporting of the two substances on October 20, 1989 in the
stream as detected by VOA testing does not conclusively indicate their
presence. The process information did not indicate these or any other
9903 List chemicals were entering the 400 Area Process Sewer wastestream.
Therefore, it is reasonable to conclude that no discarded maintenance chemical
products are identified.

5.3.1.3 Hydrogen Fluoride. One discarded chemical product (per
-^ WAC-173-303-9903) was identified from sampling data of the 400 Area Process

Sewer. This substance, hydrogen fluoride (U134), was identified by the
^ ionic pairing of fluoride in the effluent stream. Because fluoride is found

in the water as removed from the water supply wells (Table 2-3) and accounted
for in the process evaluation (Table 4-3), the detection of fluoride does
not suggest introduction of hydrogen fluoride to the wastestream by the
process.

5.3.1.4 Trichloromethane. Trichloromethane (U044) was detected only once
in the four samples taken at a concentration of 8 ppb in the wastestream.
The process review did not indicate the storage or use of trichloromethane
(chloroform) in the 400 Area. Although the value detected (8 ppb) exceeded
the rejection criteria for chloroform based on the sanitary water supply to
the 400 Area of 2.6 ppb as presented in Section 5.2 of WHC-EP-0342, additional
information contained in the sampling data for the stream indicates that the
detection can be reasonably attributed to the supply water.

The Hanford Sanitary Water Quality Surveillance (HEHF 1989) report
(Appendix C) indicates a potential explanation for the detection of chloroform
in the water. The report addresses and reports (page C-18) the concentration
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of trihalomethanes (which reflects trichloromethane and bromodichloromethane
primarily for the 400 Area water) in the sanitary water onsite. The report
(page C-16) provides an explanation of the presence of these substances as a
result of a interaction between the chlorine added for disinfection of the
water and naturally occurring organic substances in the source water. The
reported quarterly values for trihalomethane concentration shown on page C-18
for the 400 Area supply indicates that there is normally very near or below
the detectable levels which is reflected in the value of 2.6 ppb for 400 Area
chloroform presented in Section 5.2 of WHC-EP-0342. The reported values for
two other analytes, bromodichloromethane and chloride, in the same sample
that detected the chloroform (December 6, 1989) tend to indicate that the
chloroform was a result of higher-than-normal chlorination of the water on
that particular day of the sample. The chloride level detected in the
December 6, 1989 sample (27,200 ppb) was 50% higher than the average
(18,300 ppb) of the other three samples and approximately twice as high as
the average chloride reported in the HEHF report (page C-17) (11,900 ppb)
for the sanitary water. Considering that the expected concentration for
chloroform is below the detection limit associated with the stream sampling
(5 ppb) and that the only detection above the detection limit coincides with
the only detection of another triholomethane (bromodichloromethane at 5 ppb)

^. in a higher-than-normal chloride situation, it is reasonable to assume the
sampling has detected a higher-than-normal chlorination of the 400 Area
water supply. Based on this explanation and the fact that process information
did not indicate this or any other 9903 List chemicals were entering the
400 Area Process Sewer wastestream, it is reasonable to conclude that no
discarded chemical products are identified.

5.3.2 Dangerous Waste Sources

The process evaluation (see Section 5.2) was also used to determine if
the wastestream included any specific waste sources (K wastes) or any
nonspecific waste sources (F Wastes) in the Dangerous Waste Source List

WAC 173-303-9904. As discussed in Section 5.2.1.3, use of chemicals which
could potentially generate F wastes is limited to areas not serviced by
400 Area Process Sewer drains.

Sampling data were used to enhance the process evaluation. All
potential listed solvents identified by the sampling data have been discussed
previously in Sections 5.3.1.2 and 5.3.1.4.

Based on the discussions and data presented, it is concluded that the
wastestream does not have a dangerous waste source.

5.4 DANGEROUS WASTE CRITERIA

A waste is considered a dangerous waste if it meets any of the following

criteria categories (WAC 173-303-100): toxic dangerous waste, persistent
dangerous waste, or carcinogenic dangerous waste. A description of the
methods used to test the sampling data against the criteria is contained in

The Wastestream Designation of Liquid Effluent Analytical Data (WHC 1990c).
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Summaries of the methods, along with the results, are contained in the
following sections. This evaluation addresses the issues associated with
dangerous waste mixtures (WAC 173-303-84) which will not be addressed
separately from this criteria waste discussion.

5.4.1 Toxic Dangerous Wastes

5.4.1.1 Sampling Data. The procedure for determining if a wastestream is a
toxic dangerous waste (WAC 173-303-101) is as follows:

• Collect and analyze multiple samples from the wastestream.

. Calculate the upper limit of the 90%CI for each analyte in the
wastestream.

,*n • Formulate substances from the analytical data.

= NOTE: This step is only required for inorganic analytes since it is
not possible to complete the evaluation based on the concentration of
cations and anions. This methodology is based on an evaluation of the
most toxic substances that can exist in an aqueous environment under
normal temperatures and pressures.

^
. Assign toxic categories to the substances detected or, in the case

of inorganics, postulated to be in the wastestream.

• Calculate the contribution of substance to the percent equivalent
° concentration (%EC).

-- . Calculate the %EC by summing the contributions of each substance.

. Designate the wastestream as a toxic dangerous waste if the %EC
is greater than 0.001%, per WAC 173-303-9906.

This process not only accounts for known process contributions and
permutations, but also evaluates contaminants that may be associated ancillary
contributions to the stream, such as contaminants in the raw water or
contaminants added from the external environment, e.g., dust. Table 5-1
documents how ion analytes were assigned to neutral substances which are
required for designation. The table accounts for charge balancing the ion
assemblage (from Table 3.3) and the subsequent formulation of neutral
substances. A detailed discussion can be found in WHC-EP-0334 (WHC 1990c).

Sixteen substances potentially present in the 400 Area Process Sewer were
determined to have toxic categories associated with them. These substances
are listed in Table 5-2. Because the equivalent concentration sum is
3.53 E-06%, which is less than the cut off of 1.0 E-03% (i.e., 0.001%), the
wastestream is not a toxic dangerous waste based on the sample analysis.
This indicates that the effect of ancillary contributions from external
sources (raw water and airborne) are negligible and the cooling tower chemical
use dominates the designation of the material under this category.
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Table 5-1. Organic Chemistry Report. (sheet 1 of 2)

Charge Normalization

;^..,

Ion
Constituent

Valuea Ion Concentration
Normalized

^

h,

r°+

(ppb) b (Eq/g)
(Eq/g )

Barium 3.88 E+01 Ba+2 5.65 E-10
Boron 5.36 E+01 B40 -2 2.48 E-09 3.88 E-09
Calcium 6.24 E+04 Ca*^ 3.12 E-06
Chloride 2.47 E+04 Cl-' 6.97 E-07 1.09 E-06
Copper 1.07 E+01 Cu+2 3.36 E-10
Fluoride 6.87 E+02 F-1 3.61 E-08 5.66 E-08

Iron 7.45 E+01 Fe+3 4.00 E-09
Lithium 3.21 E+01 Li+1 4.63 E-09
Magnesium 1.74 E+04 Mg+2 1.43 E-06
Manganese 1.67 E+01 Mn+z 6.10 E-10
Nitrate 1.28 E+03 N03-1 2.06 E-08 3.22 E-08
Potassium 1.83 E+04 K+1 4.69 E-07
Silicon 4.17 E+04 S;03-2 2.97 E-06 4.64 E-06
Sodium 7.21 E+04 Na+1 3.14 E-06
Strontium 3.20 E+02 Sr+2 7.31 E-09
Sulfate 7.14 E+04 S04-2 1.49 E-06 2.33 E-06
Uranium 4.61 E-01 U02+2 3.88 E-12
Zinc 4.48 E+01 Zn+z 1.37 E-09
Hydrogen Ion (from pH 9.1) H+ (8.57 E-13)
Hydroxide Ion (from pH) OH- (1.17 E-08)

Cation total 8.17 E-06
Anion total 5.22 E-06

Anion normalization factor 1.564

Substance Formation

Substancec
Percentd

(g/100 g) Cation oute Anion oute

Copper(II) chloride 2.26 E-06 0.00 E+00 1.09 E-06
Uranyl nitrate 7.64 E-08 0.00 E+00 3.22 E-08

Iron(III) fluoride 1.51 E-05 0.00 E+00 5.26 E-08
Potassium fluoride 3.05 E-04 4.17 E-07 0.00 E+00
Barium chloride 5.88 E-06 0.00 E+00 1.09 E-06
Zinc nitrate 1.30 E-05 0.00 E+00 3.09 E-08
Magnesium chloride 5.19 E-03 3.43 E-07 0.00 E+00
Magnesium nitrate 2.43 E-04 3.12 E-07 0.00 E+00

Calcium tetraborate 3.79 E-05 3.11 E-06 0.00 E+00

Magnesium sulfate 1.88 E-03 0.00 E+00 2.01 E-06
Sodium metasilicate 1.91 E-02 0.00 E+00 1.51 E-06
Lithium sulfate 2.54 E-05 0.00 E+00 2.01 E-06
Potassium metasilicate 3.21 E-03 0.00 E+00 1.09 E-06
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Table 5-1. Organic Chemistry Report. (sheet 2 of 2)

Substance Formation

t.n

r*.

r^•

;^.

d

f7%

Substancec (g/100eg)d Cation oute Anion oute

Manganese(II) metasilicate 3.99 E-06 0.00 E+00 1.09 E-06
Strontium sulfate 6.71 E-05 0.00 E+00 2.00 E-06
Calcium sulfate 1.36 E-02 1.11 E-06 0.00 E+00

aStatistics based on a single datum are noted by an asterisk (*). With
the exception of hydrogen ion and hydroxide, others report the upper limit
of the one-tailed 90% confidence interval. Hydrogen ion is based on the
lower limit of the one-tailed 90% confidence interval for pH sets with mean
values below 7.25 and on the upper limit of the one-tailed 90% confidence
interval for pH data sets with mean values of 7.25 or higher. The hydroxide
magnitude is equal to 1.00 E-20 (Eq/g)**2 divided by the hydrogen ion value
(in "Ion concentration [Eq/g]").

blon concentrations in equivalents per gram (Eq/g) are based on the
statistic. Conversions include scale (ppb to g/g), molecular weight
(constituent form to ionic form), and equivalents (charges per ion). The
column headed "Normalized" shows normalized concentrations (also in Eq/g)
calculated by increasing concentrations of cations, excluding hydrogen ion,
or anions, excluding hydroxide, by the normalization factor. The normaliza-
tion factor is the larger of the cation total, including hydrogen ion, or
anion total, including hydroxide, divided by the smaller total.

°Substance names may include MB (monobasic), DB (diasic), TB (tribasic)
to identify the equivalents of hydrogen ion that have been neutralized
from polyprotic weak acids to form their conjugate bases. Substances are
formulated in the order listed.

dThe percent of the substance in the waste (g/100 g).
eSubstances formulated with oxygen are based on the residual

concentration of the counterion. Other substance concentrations are based
on the limiting residual concentration of the cation or anion. The "Cation
Out" and "Anion Out" columns indicate the residual concentrations (in Eq/g)
of each ion after a substance concentration has been calculated.
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Table 5-2. Dangerous Waste Designation Report. ( sheet I of 2)

Dangerous Waste Data Designation Report for 400 Area Secondary Cooling Water

Finding: Undesignated

Discarded Chemical Products - WAC 173-303 -081

Substance Review Number Status DW Number
Hydrogen fluoride U134(DW) Not Disca rded Undesignated
Acetone U002(DW) Not Disca rded Undesignated
2-Butanone U159 (DW) Not Disca rded Undesignated
Trichloromethane

(
U044 EHW) Not Disca rded Undesignated

Dangerous Waste Sources - WAC 173-303-082

Substance Review Number Status DW Number
Acetone F003 Unlisted Source Undesignated
2-Butanone F005 Unlisted Source Undesignated

Infectous Dangerous Waste - WAC 173-303-0 83

No regulatory guidance

Dangerous Waste Mixtures - WAC 173-303-08 4

Toxic Pers istant Carcino g enic
Substance EC% HH% PAH% Total%
Barium chloride 5.88E-09 O.00E+00 0.00E+00 0.00E+00
Calcium tetraborate 3.79E-09 0.00E+00 O.00E+00 0.00E+00
Copper(II) chloride 2.26E-07 O.00E+00 O.00E+00 O.00E+00
Iron(III) fluoride 1.51E-07 O.00E+00 O.00E+00 O.00E+00
Magnesium chloride 5.19E-07 O.00E+00 O.00E+00 O.00E+00
Magnesium nitrate 2.43E-08 O.00E+00 O.00E+00 O.00E+00
Ma g nesium sulfate 1.88E-07 O.00E+00 O.00E+00 0.00E+00
Potassium fluoride 3.05E-07 O.00E+00 O.00E+00 O.00E+00
Sodium metasilicate 1.91E-06 0.00E+00 O.00E+00 O.00E+00
Uranyl nitrate 7.64E-10 O.00E+00 O.00E+00 O.00E+00
Zinc nitrate 1.30E-08 O.00E+00 O.00E+00 O.00E+00
Acetone 2.12E-10 0.00E+00 O.00E+00 O.00E+00
Ammonia 1.09E-07 O.00E+00 O.00E+00 O.00E+00
Bromodichloromethane O.00E+00 5.OOE-07 O.00E+00 O.00E+00
2-Butanone 1.16E-10 O.00E+00 0.00E+00 O.00E+00
Trichloromethane 6.98E-08 6.98E-07 O.00E+00 6.98E-07

Total 3.53E-06 1.20E-06 0.00E+00 6.98E-07
DW Number Undesignat ed Undesignated Undesignated Undesignated

Dangerous Waste Characteristics - WAC 173 -303-090

Characteristic Value DW Number
Ignitability ( Degrees F) >210 Undesignated
Corrosivity-pH 9.07 Undesignated
Reactivity Cyanide (mg/kg) <1.00E+02 Undesignated
Reactivity Sulfide (mg/kg) <1.00E+02 Undesignated
EP Toxic Arsenic ( mg/L) <5.00E-01 Undesignated
EP Toxic Barium ( mg/L) <1.00E+00 Undesignated
EP Toxic Cadmium ( mg/L) <1.00E-01 Undesignated
EP Toxic Chromium (mg/L) <5.00E-01 Undesignated
EP Toxic Lead ( mg/L) <S.OOE-01 Undesignated
EP Toxic Mercury ( mg/L) <2.OOE-02 Undesignated
EP Toxic Selenium ( mg /L) <S.OOE-01 Undesignated
EP Toxic Silver ( mg/L) <5.00E-01 Undesignated
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Table 5-2. Dangerous Waste Designation Report. (sheet 2 of 2)

Dangerous Waste Data Designation Report for 400 Area Secondary Cooling Water

Dangerous Waste Criteria - WAC 173-303-100

cT
H^rsistPAH %no g enic

Substance EC% H % DW Number-PositiveTotal
Barium chloride 5 .88E-09 O .00E+00 0 .00E+00 O .00E+00
Calcium tetraborate 3 .79E-09 O .00E+00 O .00E+00 O .00E+00
Copper(II) chloride 2 .26E-07 O .00E+00 O .00E+00 0 .00E+00
Iron(III) fluoride 1 .51E-07 O .00E+00 O. 00E+00 O .00E+00
Magnesium chloride 5 .19E-07 O .00E+00 O .00E+00 O .00E+00
Magnesium nitrate 2 .43E-08 O .00E+00 O .OOE+00 O .00E+00
Magnesium sulfate 1 .88E-07 O .00E+00 O .00E+00 O .00E+00
Potassium fluoride 3 .OSE-07 O .00E+00 O .00E+00 O .00E+00
Sodium metasilicate 1 .91E-06 O .00E+00 0 .00E+00 O .00E+00
Uranyl nitrate 7 .64E-10 O .00E+00 O .00E+00 O .00E+00
Zinc nitrate 1 .30E-08 O .00E+00 0 .00E+00 O .00E+00
Acetone 2 .12E-10 O .00E+00 O. 00E+00 O .00E+00
Ammonia 1 .09E-07 O .00E+00 O .00E+00 O .00E+00
Bromodichloromethane O .00E+00 5 .00E-07 O .00E+00 O .00E+00
2-Butanone 1 .18E-10 0 .00E+00 O .00E+00 O .00E+00
Trichloromethane 6 .98E-08 6 .98E-07 O. 00E+00 6 .98E-07 Undesignated

f' Total 3 .53E-06 1 .20E-06 0 .00E+00 6 .98E-07
DW Number Undesignated Undesignated Undesignated Und esignated

Dangerous Waste Constituents - WAC 173-303-9905

f'"+ Substance
Hydrogen fluoride
Acetone
Trichloromethane
Barium and compounds,NOS

Substance names may include MB ( monobasic), DB (dibasic), or TB ( tribasic) to identify the
equivalence of h y drogen ion that have been nutralized from polyprotic weak acids to form
their conjugate bases.

Results based on a single datum are noted by an asterisk (*). Others are based on the
lower limit of the one-tailed 90% confidence interval for pH data sets with mean values
below 7.25 or by the upper limit of the one-tailed 90% confidence interval for all other
data sets.

-'^ EP Toxic contaminants, ignitabilit y , and reactivity are reported by standard methods when
available. Ip the absence of EP Toxicity data, total contaminant concentrations are

..., evaluated. In lieu of closed cup ignition results, i 9 nitability is estimated from the
sum of the contributions of all substances that are ignitable when pure. A waste is
flagged as dan g erous if sum of the ignitable substances exceeds one percent. Reactivity
is by SW-846: 250 mg of cyanide as hydrogen cyanide per k 8 of waste or 500 mg of sulfide
as hydrogen sulfide per kg of waste. Total cyanide and total sulfide are used in lieu of
amenable cyanide and amenable sulfide.

Inorganic substances are fomulated and their possible concentrations calculated for
desiynation purposes only. The actual existance in the waste of these substances is not
implied and should not be infered.
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5.4.1.2 Process Data. The discharge to the 400 Area Process Sewer is
primarily associated with the effluent from the FFTF and FMEF cooling towers.
The other contributions to the stream can be considered negligible because
they represent a very small percentage of the total discharge and do not
contribute any identified substances to the stream.

The cooling tower effluent system process control information, along with
vendor-supplied data, is used to establish a waste designation. Because the
vendor-supplied data is product-related and not individual constituent-
related, ancillary contributions from external sources (raw water and
airborne) are used for evaluation of sample data in Section 5.3.1.2. As a
conservative approach, the following additional assumptions will be made in
establishing an equivalent concentration for the wastestream.

. From information on fish toxicity supplied by the cooling tower
chemical supplier (see Dearborn Letter in Appendix B), the materials
that are added to the cooling tower water can be given the following
conservative toxic category assignments:

- Dearborn 702 - Toxic Category B 96 h LC50 = 8 ppm for
fathead minnow

Dearborn 717 - Toxic Category A 96 h LCso = 0.28 ppm for
rainbow trout

Dearborn 727 - Toxic Category D 96 h LCS > 1000 ppm for
rainbow trout

r
' . As a conservative approach, residual concentration of the chemical

• biocides ( Dearborn 702 and 717) is assumed constant. Because of
the biological interaction and the volatilization of the biocides
added to the tower, the concentrations of materials are known to

--• dissipate while in an operating tower. Since chemical addition to
nonoperating towers is not precluded, it is assumed that no
dissipation occurs and the concentration of biocide remains constant
when discharged.

• The concentration of the chemical scale inhibitor (Dearborn 727) is
assumed to triple during the evaporative cooling process. As
described in Section 2.3.1.2, the towers are operated and
instrumented to control the number of "cycles" for the water used
to less than three. This could result in a tripling of the
concentration of the chemicals constituents. This product is not
known to dissipate in contrast to the biocides discussed
previously.
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Process inputs

Dearborn 702 - 25 ppm

Dearborn 717 - 80 ppm

Dearborn 727 - 80 ppm

Residual concentrations

25 ppm 0.0025%

80 ppm 0.008%

240 ppm 0.024%

Equivalent Concentration (EC) = %X +9'.A/10 +YB/100 +qC/1000 +%D/10000

EC = 0 + 0.008/10 + 0.0025/100 + 0+ 0.024/10000

EC = 0.0008274%

Because the upper limit for the %EC sum associated with cooling tower
operation can be assumed to be 0.00083%, which is less than 0.001%, cooling

^ tower discharges to the 400 Area Process Sewer wastestream would not be
considered a toxic dangerous waste.

Of the two %EC sums derived, one based on sample analysis and the other
^",• based on process knowledge, both are less than 0.001%. Therefore, the 400

Area Process Sewer wastestream is not a toxic dangerous waste. The higher
sum, the process knowledge %EC, was dominated by the contribution from the
Dearborn 717. It should be noted that this product is normally used only in
a batch addition-type application to the towers during the summer and to the
operating towers as a shock treatment. The inclusion of this product in the
calculation for a %EC is intended to establish an upper bound.

5.4.2 Persistent Dangerous Wastes

The procedure for determining if a wastestream is a persistent dangerous
- waste is as follows (WAC 173-303-102).

• Collect multiple grab samples of the wastestream.

• Determine which substances in the wastestream are halogenated
hydrocarbons (HH) and which are polycyclic aromatic hydrocarbons
(PAH).

• Determine the upper limit of the 90%CI for the substances of
interest.

• Calculate the weight percent (wt%) contribution of each HH.and PAH.

• Sum the resulting wt% of the contributors separately.

• Designate the wastestream as persistent if the wt% contribution of
the HHs is greater than 0.01% or if the wt% contribution of the
PAHs is greater than 1.0%, per WAC 173-303-9907.
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Two HH and no PAH substances were identified by the sampling data. The

two identified chemicals are bromodichloromethane and trichloromethane. The
detection of trichloromethane has been discussed previously in Section 5.3.1.4
and could be considered a potential normal constituent of the wastestream.
Bromodichloromethane is not known to be a substance contained in any process
chemical used in the area and since it was only detected once at the detection
limit of 5 ppb and never detected in any blank data sampling it could be
considered a potential normal constituent of the waste stream. The weight
presents based on the 90%CI for each of these substances are shown in
Table 5-2 and result in a sum total wt% HH of 1.20E-06%. This is well below
the specified 0.01% contained in WAC 173-303-9907.

As discussed in Section 5.3.1, there is the potential of scavenging

refrigerant from fugitive chiller releases via the cooling towers. Because

of the volume of water involved and the low coupling of the two systems, the

potential for exceeding the concentration specified in WAC 173-303-9907

is considered implausible. Based on the sampling data and evaluation of
process information the 400 Area Process Sewer wastestream is not a persistent

dangerous waste.

P^

(7-1
5.4.3 Carcinogenic Dangerous Wastes

The procedure for determining if a wastestream is a carcinogenic
dangerous waste is as follows (WAC 173-303-103).

. Collect multiple grab samples of the wastestream.

. Determine the upper limit of the 90%CI for the substances of

interest.

. Formulate substances from the analytical data.

NOTE: This step is only required for inorganic analytes since it is

not possible to complete the evaluation based on the concentration of

cations and anions. This methodology is described in and is based on

an evaluation of the carcinogenic substances that exist in an aqueous

environment under normal temperatures and pressures.

• Determine which substances in the wastestream are carcinogenic
according to the International Agency for Research on Cancer (IARC).

• Calculate the weight percent (wt%) concentration for each
carcinogen.

• Sum the resulting wt%.

• Designate the wastestream as carcinogenic if any of the positive
(human or animal) carcinogens are above 0.01% or if the total
concentration of positive and suspected human/animal carcinogens
are above 1.0%.
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One carcinogenic substance, trichloromethane, was identified by sample
analysis at a wt% of 8.33E-7qo which is well below the 0.01% limit. The only
identified carcinogen with a potential for entering the stream via the cooling
tower sinks is an aqueous solution containing beryllium, which is used in
conjunction with cooling tower chemical testing. The beryllium compound
used in the test is a 5% aqueous solution of beryllium sulfate, which added
(10 drops) to a 25-mL water sample. The resulting concentration of the
sample solution is between 0.1% and 0.05% beryllium. This sample analyte,
as discussed in Section 2.3.1.2, is collected and properly managed as a
dangerous waste. A quantity of beryllium residual could conceivably be
disposed of via the sinks in conjunction with testing cleanup and could
enter the wastestream. Because of the concentration of the initial test
material and total quantity of materials associated with the test, 50 mL
(a blank sample tests performed with the actual test), the concentration of
any residuals in the rinse water form would be well below the 0.01% level.
The 400 Area Process Sewer wastestream is not a carcinogenic dangerous waste

^ nor does it receive a carcinogenic dangerous waste.

5.5 DANGEROUS WASTE CHARACTERISTICS
r^.

A waste is considered a dangerous waste if it is ignitible, corrosive,
reactive, or extraction procedure toxic (WAC 173-303-090). A description
of the methods used to evaluate the data in terms of these characteristics is
contained in Jungfleisch (1990). Summaries of the methods, along with the
results, are contained in the following sections.

-, 5.5.1 Ignitibility

Because of the dilute aqueous nature of these wastes, the results of all
flashpoint testing exceeded 210F. Therefore, the 400 Area Process Sewer is
not an ignitible waste.

5.5.2 Corrosivity

A waste is a corrosive dangerous waste if it has a pH of < 2.0 or > 12.5.
The comparison to this characteristic was based on the lower limit of the
one-sided 90% confidence interval for a stream with a mean value of pH < 7.25
and the upper limit of the 90% confidence interval for a stream with a mean
value of pH > 7.25.

Because all observer pH measurements were greater than 7.25 (between 7.25
and 8.85) only an upper limit for the one sided 90%CI (9.07) was calculated.
Based on this value being below 12.5, it can be concluded that the wastestream
is not a corrosive waste.
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5.5.3 Reactivity

An aqueous waste is reactive if the waste contains an amount of cyanide
or sulfide which, when exposed to pH conditions between 2 and 12.5, can
threaten human health or the environment (WAC 173-303-090[7]). A recent
revision to the SW-846 procedure provides more quantitative "indicator"
levels for cyanide and sulfide. These indicator levels for hydrogen cyanide
and hydrogen sulfide are 250 mg/kg and 500 mg/kg, respectively. If the
upper 90%CI for the compounds in the effluent streams were below these levels,

the streams were considered not regulated based on reactivity.

No sulfide or cyanide were found in the sample data. Therefore it can
be concluded that this wastestream is not a reactive dangerous waste.

5.5.4 Extraction Procedure Toxicity

An effluent stream was considered regulated under the EP toxicity
• criteria (WAC 173-303-090[8]) if the upper 90%CI for the specific compounds

in the wastestream exceeded the EP toxicity Concentration limits. The
sampling data have been collected and analyzed according to the EP toxicity

^ method specified in SW-846. No analyte was detected above the limit by this
test. The 400 Area Process Sewer wastestream is not an EP Toxic dangerous
waste.

5.6 PROPOSED DESIGNATION

,., Based upon the
through March, 1990,
wastestream does not
WAC 173-303-070. It

- dangerous waste.

^

analytical results of
it is determined that
contain any dangerous
is proposed that the

samples taken from November, 1989
the 400 Area Process Sewer
waste, as defined in

wastestream not be designated a
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6.0 ACTION PLAN

The identification of additional waste characterization tasks will be
negotiated between Ecology, the EPA, and the DOE. These negotiations will
consider the contents of this report along with the results of the groundwater
characterization and waste disposal site assessment aspects of the Liquid
Effluent Study Project Plan (WHC 1990b). The implementation schedule for
any additional characterization tasks will give consideration to other
compliance actions already under way as part of the Tri-Party Agreement
(Ecology et al. 1989).

6.1 FUTURE SAMPLING

The random sampling conducted during the October 1989 to March 1990
period reflected the normal system configurations as discussed in Section 2.0.
During most of the sampling periods, the FMEF cooling towers were drained
due to ambient conditions and operating in a dry mode. As a result of
similarities in the operation of the FFTF and FMEF cooling towers, as

r°^ described in Section 2.3.1.2, this only represents a reduced system flowrate
rather than any change in stream constituents. No other alternate system
configurations exist at this time. Minor changes in configurations which
were not subjected to the sampling include the use of the sinks in the cooling
tower building and batch transfers from the FMEF Retention Liquid Waste
tanks. As explained previously, as a result of the limited activities in
the FMEF building and activities associated with the cooling tower sinks,
the sampling can be considered representative for the stream. No specific
future sampling in support of this effort stream characterization effort is

anticipate. Continued general monitoring of the effluent stream will continue

- and future sampling of the FMEF retention waste tank system and future streams

from the MASF sodium removal system may be required once activities begin in

these areas. The scope of any new sampling will be evaluated based on
proposed activities.

6.2 TECHNICAL ISSUES

No technical issues are identified by the report. As described in
Section 2.0, the effluent was sampled at the process pond diversion box.
This sample point was chosen because it is a common, accessible location
downstream of all the contributing wastestreams. As discussed in Section
3.1.1, samples collected at this point are considered to be representative
of the types of constituents present in the contributing wastestreams. As
result, the characterization data presented in this report'is considered to
be representative of the effluent stream.
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507 UPPER PROCESS CEIL 623 PELLET FABRICATION

5118 ENTIiY LOCK 626 AIR LOCK

5P9 TRANSFER LOCK 526 LOW GAMMA RECEIVING

610 OPERATING CORRIDOR 527 PASSAGE

511 PIN LOADING 528 VESTIBULE
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Figure A-5. Fuels and Materials Examination Facility/427-
Secure Automated Fabrication Line Level Floor Plan.
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^.

^

i2P-t

325 MAIN PROCESS CELL
351 DECONTAMINATION CELL
400 ELEVATOR VESTIBULE
4111 PIN PREASSEMBLY
402 AIR LOCK
403 PASSAGE

404 CLEAN L PASSNATE
405 FUTURE CHEMICAL OPEIiAT1ON
4U8 XRAY
407 DARK ROOM
4118 JANITOR
41NJ PASSAGE
410 AIR LOCK
411 FU(URE CIIEMICAL OPERATION
412 FU(URE CHEMICAL OPERATION

413 CARBON/SULFER/O/M ANALYSISISAMPLE
RECEIVING PREPARATION ISAF)

414 CIIEMISTRY ANALYSIS ISAFI
415 PASSAGE

416 FUTURE CHEMICAL OPERATION
417 WASTE IMMOBILIZATION

418 AIR LOCK

419 OFF^GAS ANALYSIS ISAFI
420 FUTURE CIIEMICAL OPERATION
421 SUPPLIES
422 UOp STORAGE
423 FUIURE CIIEMICAL OPERATION
424 PASSAGE
425 FUIURE CIIEMICAL OPERATION
426 NOA ASSAY

427 FUTURE CIIEMICAL OPERATION
428 MAINTENANCE AREA
429 LOW GAMMA SNM STORE
430 VESTIBULE
430A VESTIBULE
431 DECONTAMINATION CELL FILTERS
432 AIR LOCK

433 FERTILE MATERIAL STORAGE
434 PERSONNEL DECONTAMINATION

+ IS'-0" ELEVATION

175 STAIR
344 PERSONNEL DECONTAMINATION
345 CHANGE ROOM
348 LIQUID WASTE LOADOUT CONTROL

I

A-9

Figure A-7. Fuels and Materials Examination Facility/427-
Chemistry Level Floor Plan.
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Figure A-10. Fuels and Materials Examination Facility/427-
Process Support Level Floor Plan.
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Figure A-9. Fuels and Materials Examination Facility/427-
Equipment Level Floor Plan.
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finerpencyPhone

Material Safety Data Sheet 312-438-8241
Section 1 • • • « • • •--------------
TRADENAME PRODUCfTYPE 1 CODEIDENT.

2

C.

^

s^^..

f'-

rp^

Sodium Thiosulfate 10102-17-2 <0.5 Not established

Sodium Borate 1330-43-4 <0.05 Not estabLished

Water 7732-18-5 <100 Not appticable

Y

Y

HIMS 0- -D A R G ST AT N N . N f l^r` b e

Section 3 ' «•t g.r•

Ctear, colorless Liquid.

Section 4 = • • • • •rofte g a•t •
FLASHPOINT(6METHODUSED) FLAMMABLE LIMITS IN AIR% BY VOLUME AUTO IGNITION

Not applicable NA
OWER NA UPPER

TE
MPERATURE

EXTINGUISH ING MEDIA:
SPECIAL FIRE FIGHTING PROCEDURES:

Firefighters should wear full protective gear.

UNUSUALFIREANDEXPLOSIONHAZARD:

None known.

Section 5

INCOMPATABILITY(MATERIALSTOAVOID(

a
'tr^` _. ' ^.Acids, alkaloidal, metallic saLts and silver halides

....... .. .. . ... ,. .. .. . ^ ,.:.. .. e ...... i:' • ^+-..: . . . .., . . . . . . , . . .. ,, . . , , .. . .... _ 'i'.. .. ^ (: . .,. . . . . .. .. ..,...F:. ,....

. . _ ,^ .., . ..' ^ - ^ • ,5HAZARDOUS DECOMPOSITION PRODUCTS

None known
, . . ^ ". . .. ^ .,.. •,: . ... ... -' , ..,.,-

^ ^ . ^ ^• , ^ . , ^HAZARDOUSPOLYMERIZATION CONDITIONS TO AVOID
Wilt not occur Not apoticable

GRACE Dearborn
Dearbom Division W. R. Grace & Co., 300 Genesee Street, Lake Zurich, IL 60047 . . , ^
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_..... ......_......
Material Safety Data Sheet cconnnuedl coDE 650 caNTINI»
Section 6

No TLV established for product. See Section 2 for component information.

EFFECfSOFOVEREXPOSURE: ' " • .,..-; - ,,, . • - '„ . , ....,. .,^.: , , .- . .

INHALATION:'• Avoid breathing vapors or mist which may irritate respiratory. passages. . , . , . - . .. . '1

SKIN OR EYE CONTACT: Prolonged or frequent skin contact may cause irritation.

EMERGENCY AND FIRST AID PROCEDURES

INHALATION: Remove affected persons to fresh air.

INGESTION: Call physician.

SKIN CONTACT: Flush skin with water, then wash with soap and watere. Wash
contaminated clothing before reuse.

EYE CONTACT: Immediately fLush eyes with water for 15 minutes. Call physician.

^

P`^. e

r"` Section 8

Oilute with•large amount of water. Wash down drain with excess water.

WA^TEDISPOSALMETHOD

-' , Dispose of in accordance with federal, state and Local regulations.

m"s

Section 9 e - a • - . .
PRECAUTIONS TO BETAKEN IN HANDLING AND STORAGE

Wash thoroughly afler handting. Avoid contact with eyes, skin, clothing.'..

• OTHER PRECAUTIONS

Protect containers from physical, damage. . _ '_:.b..^.:rp^N;•',; '„,. :.'.. ... ,. . ,. n..,:. . :. . .. . .. ..... . . ,. "^„' ,• . . . . . . . .. . .
.,. "^'.' , ..i.:'.3^. . . ,

PREPAREDBY: • orss : DATE: -
IMdmai:dudMh.ninunpmmnduozidinglaW.R.Gau6Ca:spneia,amnia,h.N <{pnpunnbnhx.e{,omm^d.uwikbl..el.ly(wih.ccn.id.,mlun,lm.a(gnbnand ' '^amion n( ^ h. uXyinul,wplmn h.mf and do ncl mnui,w. e nVnumuNan o, womnry fw whid: Gma mrvnu. byel mponvblll Iy I, InM n, penub Iliry af a ^.aVim, al Nr dnm rorm^nlnc.^lylnlarmW ondnm(rolhnaonllMe,mmien,ICd,u9nandupdm.Inewn.nlNyp,aennandlncumply.n.huilnuiawl,Nd.ml,aa.,andlooalb.sond,yularim.oPFlknbl.
ha,aMy, pminnnlh.a0h,righnnbnerend.n.inmmialpnipion.

GRACE Dearborn
D.arbom Diviaion W. R. Grace & Co., 300 Genesee Street, Lake Zulich, IL 60047 (312) 438•8241
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N

rT

rti

Emergency Phone

Mate^ial Safety Data Sheet 312-438-8241
Section 1 • • • • •1
TRADENAME

CODE 562 XvlenotDO9ange Indicator 33562
ENL

DOTSHIPPING NAME
Chemicats N.O.I., Water Testin Rea ents

Section 2 •r^•1 • • • •
CAS NUMBER % EXPOSURE CRITERIA

Potassium ChLoride • 7447-40-7 >99 Not estabLished

Xytenot Orange 3618-43-7 <0.1 Not established

t

HIMS -o-n A R rTCTRAT nN Nn Nn a lir• l

Section 3 «•1. ^ .1.

Section 4 • • • ...1. ^ .1.
FLASH POINT(& METHOD USED) FLAMMABLE LIMITS IN AIR % BY VOLUME AUTO IGNITION

UPPER TEMPERATURE
Not applioable

NALOWER
NA NA

EXTINGUISHING MEDIA:
SPECIAL FIRE FIGHTING PROCEDURES:

Firefighters should wear futl protective gear.

UNUSUAL FIRE AND EXPLOSION HAZARD:

None known. ' • - ' , ' ' ,

Section 5
JIAUILIITLNVKMALCVNDIIIUNJ) GUNDInVNSTVAVOID . ..

' •Sta4le Moisture "
INCOMPATABILITY (MATERIALS TO AVOID(

•Si tver soLut ions ' , ,

^

„_ '^ ' " ' ^ ' - '
' '

' ''^lt ^;-^^j^
`,', . " . .. . .

.. . . . . , ^ . ^
:Lr..

.. • . .r.-.k•..y

HAZARDOUS DECOMPOSITION PRODUCTS ^ • Rl;: •:^_

Not delermined. ' , ', , " ' . - , ^ • •^ , ^=^

HAZARDOUSPOLYMERIZATION
^

CONDITIONSTOAVOID
Will not occur Not a licable

GRACE Dearborn
D•arbarn Division W. R. Grace & Co., 300 Genesee Street, lake Zurich, IL 60047

B-5
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Section 6
(continued)

No TLV established for product. See Section 2 for component information,

EFFECTSOFOVEREXPOSURE: .. . .. , . ' . . _

•- INHALATION:-,Inhalation of powder may irritate respiratory tract.

SKIN OR EYE CONTACT:Prrolonged or frequent skin contact may cause irritation.

EMERGENCY AND FIRST AID PROCEDURES

INHALATION: Remove affected persons to fresh air and treat symptoms.

INGESTION: Give large quantities of water or milk. Call physician.

SKIN CONTACT: Flush with water for 15 minutes. Wash with soap and water.
Remove contaminated clothing and wash'before reuse.

EYE CONTACT: ImmediateLy flush with water for 15 minutes. Call physician.

t^?
Section

Mechonica
RESPIRATORYE

cS CTHERPRCTEC

L ab coat or

Section 8

FlJsh to drain with excess water.

WASTE DISPOSAL METHOD

Dispose of In accordance with federal, state and loeal regulations.

Section 9

Wash thoroughly after handling. Avoid contact with eyes, skin, cLothing.*^

. ... ^ .. . . . ,. . ..^.:

Protect containers from physieal damage

..;PREPAREDBY: • orss

M,aiwy,aawPaHOnaIFwMM1,ngMleYnnnendnmimmmmlPaeuinn.

GRACE Dearborn
Dearborn Division W. R. Grace & Co., 300Genesee Street, Lake Zudch, IL60047 (312) 438-8241
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Material
Section 1 1 ^ »^ •^

Data Sheet
Emergency Phone

312-438-8241

Section 2

Hydrochloric acid

Water

e

Section 3

FREEZING

%VOLATILE
i

r^

a..

t

7647-01-0

7732-18-5

% EXPOSURECRITERL

<5 Ceiting limit:
7 mg/m3

<100 Not established

FLASHPOINT(BMETHODUSED) FLAMMABLE LIMITS IN AIR% BYVOLUME AUIU wnulUrv
UPPER TEMPERATURE

Not applicable NA
LOWER

NA NA

EXT I HINGME I .

SPECIAL FIRE FIGHTING PROCEDURES:

Fir§fighters shouLd wear full protective gear.

-=, UNUSUAL FIRE AND EXPLOSION HAZARD:

None known.
r^ .

Silver, lead, mercury salts, metals, strong aLkali •

HAZARDOUS DECOMPOSITION PRODUCTS

Chlorine gas, hydrogen gas if altowed to react with metal.

HAZARDOUS POLYMERIZATION CONDITIONS TO AVOID
Witl not occur Not aoDlicabte

GRACE Cearl).-Dorn
Dearborn Division W. R. Grace & Co., 300 Genesee Street, Lake Zurich, IL 60047

B-7
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Material Safetv Data Sheet

6

No TLV established for product. See Section 2 for component information.

EFFECTS OF OVEREXPOSURE:

INHALATION: Inhalation of vapors or mist may cause irritation to respiratory
' tract.

SKIN OR EYE CONTACT: Prolonged or frequent skin contact may cause irritation.

rv^

f"_.

EMERGENCY AND FIRST AID PROCEDURES

INHALATION: Remove affected persons to fresh air and treat symptoms.

INGESTION: DO NOT induce vomiting. Give targe quantities of water. Give at
least one ounce of milk of magnesia in an equal amount of water,
or three egg whites. Call physician.

SKIN CONTACT: Flush skin with water then wash with soap and water. Launder
contaminated clothing before reuse. . • .

EYE CONTACT: Flush eyes with water for 15 minutes. Call physician.

L ab coaf o^

Section 8

Neut,ralize spill with sodium bicarbonate or a soda ash-staked time mixture
(50-50). Mix to form a sturry Scoop and wash down the drain with excess
water. Wash site of spill with soda and ash solution.

WASTE DISPOSAL METHOD

Dispose of in accordance with federal, state and local regulations.
t^

Store in tightly closed containers. Use only with adequate ventilation.

OTHER PRECAUTIONS

Store in tightly covered containers •

GRACE Dearborn
Dearborn Division W. R. Grace F. Co., 300 Genesee Street Lake Zurich, IL 60047 (312) 438-8241
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Material
Section 1 ^ ii^i

Section 2

I.

r' ,

N.

!'?

Section 3

Data Sheet
EmerroencyPhone

312-438-8241

S@Ction 4 1^^-^''a^7a1)n^ aT33°'sTi±t[^qq alt`o.{sfic^r^^^°' ^1^_^

FLASHPOINT(6METHODUSED) FLAMMABLE LIMITS IN AIR% BYVOLUME AUTO IGNITION

NA,uater-based product
LONER UPPHER TEMPENRAATURE

EXTINGUISHINGMEDIA;

A tI

SPECIAL FIRE FIGHTING PROCEDURES:

Wear respirator ( pressure-demand, self-contained breathin g apparatus, MSHA/NIOSH
approved or equivalent) and full protective gear. Use uater spray to cool

- ^ ' fire and exposed containers.

-., UNUSUAL FIRE AND EXPLOSION HAZARD:

!^+ dioxidexendunydrogenmchlorideaend oxidesaofinitrogenPossibly
include sulfur

None knoun

HAZARDOUS DECOMPOSITION PRODUCTS

HCl, oxides of sulfur and oxides of nitrogen.

HAZARDOUSPOLYMERIZATION CONDITIONSTOAVOID
Will not occur Not aoolicahle

GRACE Dearborri
Dearborn Division W. R. Grace & Co., 300 Genesee Street, Laka Zurich, IL 60047

B-9

CAS NUMBER % EXPGSURE CRITERIA

5-Chloro-2-meth y 1-4-isothiazolin-3-one 26172-55=4 1.15 Total isothiazolines
2-Methyl-4-isotfiiazolin-3-one 2682-20-4 0.35 TWA= 0.1 mg/m3

STEL=0.3 mg/m3
Mgnesium chloride 7786-30-3 C2.0 Not established
Mnesium nitrate 10377-60-3 (3.0 Not established

er 7732-18-5 C96.0 Not established

Pale amber to green liquid, mild,aromatio odor.
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Material Safety Data Sheet ccantmued> DEAR IDE 70^ CONT N tED
Section6 : ; a`qe1UiVnt'nidiail :^il:_ iY::.ei':(v.fiti's..._^LS :^l

Oral LD50 rat: 457 mg/kg; Dermal LD50 rabbit: 660 mg/kg. Ey e irritation rabbit:Corrosive. Corneal injury. Skin irritation rabbit: Corrosive under test condi-tions for DOT skin corroszvity. Severely irritating under conditions of OECD
EFFECTS OF OVEREXPOSURE:

INHALATIDN: Harmful if inhaled.
INGESTION: Harmful if swallowed.
SKIN CONTACT: Corrosive to skinr causes burns. Harmful if absorbed through skin'EYE CONTACT: ' Corrosive to eyess causes permanent, irreversible eye injury.

DELAYED EFFECTS: Substance can cause allergic skin reaction.

EMERGENCY AND FIRST AID PROCEDURES

INHALATION: Move subject to fresh air. Give artificial respiration if
breathing has stopped.

INGESTION: If swallowed dilute by giving 2 glasses of uater to drink. See ahysician. Never give anything by mouth to unconscious person.SKIN CONTACT: ^lash thoroughly with soap and uater. Remove and wash clothing
before reuse.

EYE CONTACT: Flush eyes with a lar g e amount of water for at least 15 minutes.
Get prompt medicalattention.

0^1 against

Section 7

^ • KaJYIKAIVKT 1wear sn r7C ^
CEYEP

S°la sh
OTHERPROTE<

Impervic
^., 3f9fuhere

Section 8

shower, impervious overshoes.

^ WASTE DISPOSAL METHOD

When disoarded, this material is a hazardous uaste. RCRA qD-002 (corrosive).
Ineinerate liquid and contaminated diking material, at a permitted faoility,in acaordance with local and state regulations.

Section

Do not contaminate water, food or feed by stora g e or disposal.
Keep containers closed when not in use. Wash thoroughly after-handling.

OTHER PRECAUTIONS

For industrial use only. Keep out of reach of children.

G?AGE Dearborn
Dearborn Division W. R. Grace & Co., 300 Genesee Street, Lake Zurich, IL 60047 (312) 438-8241
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DEARCIDE® 702 Micro-
Non-Oxidizing Microbicide for Control of Biological
Bacteria, Fungi and Algae Treatment

Application: DEARCIDEe 702 is formulated for the control of bacteria, fungi and algae in industrial
recirculating water cooling towers. DEARCIDE 702 is also used to preserve metal working
emulsions from bacterial and fungal degradation.

DEARCIDE 702, on discharge to the environment, is rapidly degraded to harmless by-products
through chemical and microbiological action. This property makes this the product of choice for
use in your systems.

Advantages: •Bread spectrum microbiological activity •Compatible with other cooling

C) eConvenient liquid water treatments
' • Heips preserve tower wood , , •

' - ' ' . • -Directions
For Use: NOTE: ADD DEARCIDE 702 SEPARATELY TO THE SYSTEM.WHILE NO INCOMPATIBILITIES

f. EXIST AT USE CONCENTRATION, SOME INCOMPATIBIUTY MAY OCCUR IN THE
• CONCENTRATED SOLUTIONS,

INDUSTRIAL RECIRCULATING WATER COOLING TOWERS:lnitial Dose: When the system Is
t noticeably fouled apply 2.46 to 7.46 lbs (37 to 113 fluid ounces) of DEARCIDE 702 per 1000

gallons of water in the system. Repeat until control is uchieved. Subsequent Dose: When

microbial control is evident, add 150 to 225 ( 19 to 28 fluid ounces) of DEARCIDE 702 per

1000 gal. of water in the system weekly or as needed to maintain controL Badly fouled systems

must be cleaned before treatment is begun. DEARCIDE 702 weighs 8.4 lbs per gallon.

AIR WASH SYSTEMS: Add to the air washer sump or chill water sump to insure uniform

mixing 35 to 883 ppm DEARCIDE 702 (0.3 to 7.46 Ibs or 4.5 to 113 fluid ounces of

DEARCIDE 702 per 1000 gallons of water in the system) depending upon the severity of

^-- :^ contamination to control bacteria, fungi and algae which causes fouling in industrial air
wash systems.

Intermittenf Or Slug Method: Initial Dose: when the system is noticeably fouled, apply 148 to
883 ppm DEARCIDE 702 (1.26 to 7.46 pounds or 19 to 113 fluid ounces of DEARCIDE 702
per 1000 gallons of water In the system). Repeat until control is achieved. Subsequent Dose:
When microbial control is evident, add 35 to 219 ppm DEARCIDE 702 (0.3 to 1.86 pounds or

4.5 to 28 fluid ounces of DEARCIDE 702 per 1000 gallons of water) weekly or as needed to
maintain control.

Continuous Feed Method: Initial Dose: When the system is just noticeably fouled qpply 148 to
883 ppm DEARCIDE 702 (1.26 to 7.46 pounds or 19 to 113 fluid ounces of DEARCIDE 702
per 1000 gallons of water in the system). Subsequent Dose: Maintain this treatment level by
adding a continuous feed of 35 to 219 ppm DEARCIDE 702 (0.3 to 1.86 pounds of 4.5 to 28

^. , fluid ounces of DEARCIDE 702 per 1000 gallons of makeup water). Badly fouled systems must

DeUibom be cleaned before initial treatment. NOTE: For use only in industrial air wash systems that

^^• •''^" "" t maintain effective mist eliminating components.
^•^-,"r^e.^i. ^^

^

^f7.^
continued on back

GRACE Dearborn
Dearborn Divlsion W. R. Grnr.e 8 Co., 300 Genesr. Se?P4 Lnke 7-urich, IL 60047
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BREWERY PASTEURIZERS: Apply 9.3 to 15.5 fluid ounces DEARCIDE 702 per 1000 gallons
(75 ppm to 125 ppm) of water in each preheat and/or precool compartment to be treated.
Add one or more times daily to provide desired control of slime.

METAL WORKING FLUIDS: DEARCIDE 702 is recommended For the control of bacteria and
fungi in soluble and emulsifiable type aqueous metal working fluids, such as emulsified
petroleum oils, and formulations containing alcoholic fatty acid, sulfonated red oil or
naphthalene sulfonate. These fluids are usually prepared by diluting the product concentrates
1:40 to 1:60 with water.

For the m6intenance of nonfouled system, use DEARCIDE 702 at 32 fluid ounces per 1000
gallons of emulsion (2 lbs) every 4 weeks or 32-154 fluid ounces per 1000 gallons emulsion
(2-10 Ibs) every 8-12 weeks. For a noticeably fouled system use an initial dose of 64-154 fluid
ounces per 1000 gallons emulsion. (4-10 Ibs) to be followed by subsequent maintenance
dosages depending upon the treatment interval noted above. A higher dosage range and/or
increased frequency of treatment may be required depending upon rate of dilution of the
preservative with makeup fluid, the nature and severity of contamination, level of control
required, filtration effectiveness, system design, etc. The preservative should be dispensed into
the use-dilution of the metal working fluid using a metering pump.

PHOTOPROCESSING SYSTEMS: Start with a clean system. Water Recycling: Use 2.1 to 4.2 lbs
6'+.. (32 to 64 R. on.) DEARCIDE 702 per 1000 gals. capacity of water in the system. Add to final

rinse or used water collection tank by slug dose once weekly or as needed. Once-Tlirough: Use
^ 26 lbs (3 gals) DEARCIDE 702 per 1000 gals capacity of water in the system, single application

start-up dosage added to the wash tanks. Thereafter, add DEARCIDE 702 each operating day
i°^+ for one hour using a chemical proportioning pump at a dosage of 2 to 3 lbs. per hour (32 to

• 48 B. oa.) to wash tanks. Increase to two hours per day if needed. The user is ailvised that he
must maintain a level of discharge into the publicly-owned treatment works which Is in
compliance with the recommended guidelines for the photographic processing industry. Contact

e-- - your Regional E.P.A. Office for guidance.

.-. r OIL FIELD: For control of slime fonning bacteria and sulfate reducing bacteria in oil and gas
field water systems, Including enhanced recovery injection fluids, drilling, Fracturing and
completion fluids, slug treat with 67-332 ppm DEARCIDE 702 depending on contamination.
Initiaf Dose: Add 166-332 ppm DEARCIDE 702 (6.9-13.9 gal or 58.0-116.8 Ibs/1000 bbls of

^ water) at a point in the system where it will be uniformly mixed. Repeat treatment after three days
or as needed until control is achieved. Subsequent Dose: Add 67-166 ppm DEARCIDE 702
(2.8-6.9 gal or 23.5-58.0 Ibs/1000 bbls of water) every seven days or as needed to maintain
control.

B-12
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Product Data: •Form: Liquid •Color: Light Green
•Odon None •Ffash Point: None
•Densify: 8.41bs/gal •Freezing Point: 32°F (0'C)

Limitations
and Handlingo DANGER - Keep out of Reach of Children. Hazardous to humans and domestic animals.

. Corrosive. Causes eye damage and skin bums. May cause allergic skin reaction. May be

harmful if inhaled. May be fatal if swaliowed. or absorbed through the skin. Do not gat In eyes,

on skin, on clothing. Wear goggles or face shield and rubber gloves when handling. Avoid

breathing vapor or mist. Avoid contamination of food. Do not take internally. Wash thoroughly

after handling.

FIRST AID: If swallowed, do not induce vomiting. Drink promptly a large quantity of milk, egg

whites, gelatin solution or if these are not available, drink large quantities of water. Avoid

alcohol. Call a physician immediately. If inhaled, remove immediately to fresh air. If victim is not

' breathing, apply artificial respiration. If breathing is difficult, give oxygen and call a physician

immediately. If on skin, wash thoroughly with soap and water. Remove and wash contaminated

dothing before reuse. If in eyes, flush with plenty of water for at least 15 minutes. Call a

(^ r physician. NOTE TO.PHYSICIAN: Probable mucosal damage may contraindiccte the use of

gastric lavage. Measures against circulatory shock, respiratory depression and 'convulsions may

be needed.

r„ Available
Packaging: 30 gallon drums - Approximately 248 lbs

e"
55 gallon drums - Approximately 455 lbs

r^.

T q

^'t\
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Material Safetv Data Sheet 312-438-8241

Section 2

Alkyl Dimethyl Benzyl Ammonium Chloride 1875-92-9 12.5% not established

bis (Tri-n-Butyltin) Oxide 56-35-9 2.25X not established

Inert ingredients 82.25 not established

r

i^

^•

r-.

r

' Section 3

^..

Colorless liquid with a slightly aromatic odor.'

Section 4 . ^ . ..^• . a . e
FLASHPOINT(&METHODUSED( FLAMMABLE LIMITS IN AIR % BY VOLUME AUTO IGNITION

None
LO.WER tiUPAPER TEMPNcARATURE

EXTINGUISHINGMEDIA:

HH

SPECIAL FIRE FIGHTING PROCEDURES:

Firefighters should uear,Puil protective gear including self-contained
breathing apparatus.

I
UNUSUAL FIRE AND EXPLOSION HAZARD:

none known

Strong oxidizing agents

HAZARDOUS DECOMPOSITION PRODUCTS

CO. C02, NH3

HAZARDOD 8
i11YMER)P AoCur CONotlAOOtioebTe

GRACE Dearborn
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:e-

f-,

Materiai Safety Data Sheet (continued) DEARCIDE 7 1 7 CO r Nu

Section 6 1:iP:i:1..... .. . ......!^;Kis^;..

no TLV established for produet, see section 2 for component information,

EFFECTS OF OVEREXPOSURE:

INHALATION: Prolonged exposure to vapors may irritate nasal passages.

INGESTION: Harmful or fatal if swallowed. Avoid contamination of food.
Oral toxicity; LD50 (rats) - 3,008 mg/kg.

SKIN OR EYE CONTACT: Causes eye damage and irritation.

EMERGENCYANDFIRSTAIDPROCEDURES

INHALATION: • Remove affected persons to fresh air and treat symptoms.

INGESTION: Contact physician and give promptly milk, egg uhites, or gelatin
solution. If these are not available, give large quantity of
water. Induce vomiting by giving syrup of ipecac.

SKIN CONTACT: Wash off area of skin contact with soap and water.

EYE CONTACT: Flood eyes with water and seek medical attention.

Wear orc

Section 8

.. I.

P^.

Collect using absorbent, p lace in container for proper disposal. Use up to
equal amounts of sadium oleate to detoxify.

Do not flushlar g e q uantities to drain that could upset uaste treatment syste
:^^ Material should be disp osed according to EPA Pesticide label instructions.

Water treated with I1ICR0BIOTREAT 321 should not be used for food processin g ,
irrigation or in the manufacture of paper used for food p acka g ing. Treated
effluent should not be discharged where it will drain into lakes, streams, pe

R or public water. Do not contaminate uater b y cleanin g of equipment, or dispc
of wastes. Apply this product only as specified on the label. Do not reuse
empty drum. Rinse thoroughly with uater and return to drum reconditioner, or
destroy by preforating or crushing. Keep this product away from heat or open

Section 9
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE

Keep container closed and protect from freezing.

OTHER PRECAUTIONS

For industrial use only. Keep away from children.

PREPARED BY: S. ors9 DATE:
Ih.dowin<lud.dhorinanprn.m.dvaordn 9roWR,Gnn6CoaprvoimwmmarMrtm lpr.parolianMnol,ar.mad.a.ellabbsehlyfarJvmnddamian.im.aigarianand
weEmuon el he enginol r<nei.nn Mnof and tla na<onnimua npnumorionnr.a<wmyfer rhi<h Gwom<umubgal u<panubllil).IriuMmponubtPry of o rnipi.n drFn dara ro

mJyinterm<d en<IUmi<all hasardinfarmafon, ledargnand updameiuarnwixf progwmand la<amply rnp Winariwnl, l.d.wl, narqandle<alla.. and ragalmiam aPPlimbb
rombry^a<npauonalMoLh,dgMnpna^.ond.mirom.molpmrwien.

GRACE C^o,'oorn
D+erborn Division W. R. Grace & Co., 300 Genesee Street, Lake Zurich, IL 60047 (312)43M241
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DEARCIDE.® 717 Micro-
Non-Oxidizing Microbicide for Control of Biological
Bacteria, Fungi and Algae Treatment

Application: DEARCIDEe 717 is formulated to control the growth of bacteria and algae in open recirculating
cooling water systems; and to control bacteria and fungal slimes in pulp and paper mills.

Adyantages: •Ernnomical •Convenient, easy to use liquid
• Non-corrosive to metals • Will not damage tower wood

Directions
For Use: NOTE: ADD DEARCIDE 717 SEPARATELY TO THE SYSTEM. DO NOT MIX WITH OTHER

TREATMENTS, IN ORDER TO AVOID POSSIBLE INCOMPATIBILITY.

RECIRCULATING COOUNG WATER SYSTEMS: lnitiaf Dose: When microbiological siimes are
Ln evident, apply 9.3 to 18.6 fluid ounces of DEARCIDE 717 per 1,000 gallons (75 ppm to 150
f ppm) of water in the system. Repeat until control is achieved. Badly fouled systems should be

cleaned before treatment.

!` - $ubsequent Dose: When microbiological control is evident, apply 6.2 to 12.4 Ruid ounces of
A-105 per 1,000 gallons (50 ppm to 100 ppm) of water in the system once perweek, or as

r7) needed to maintain control. Feeding: DEARCIDE 717 should be fed at full strength in the
cooling tower basin at a point of maxirqum water circulation. Tower bleedoff valves should be
closed to permit a retention time of 4 hours.

PAPER MILLS: Dosage will vary from 4.8 to 9.6 fluid ounces of DEARCIDE 717 per ton of
finished paper depending on the type of stock, complexity of the system, quality of raw water,

s- and type or degree of contamination. Feeding: DEARCIDE 717 may be drip fed continuously
from the drum or fed by suitable chemical pumps such as adjustable proportioning types;
variable speed, positive displacement type; or by the reciprocating type. This product should be
fed as early as possible in the system at such points as the hydropulper, machine chest or broke
system.

Product Data: •Appearance: Colorless liquid • Density: 8.3 lbs/gal (1.0 kg/L)
•Odor. Slightly aromatic •Freezing Point: 24°F (-4°C)

Limitations
-^' and Handling: 'DANGER. KEEP OUT OF REACH OF CHILDREN. FOR INDUSTRIAL USE ONLY. Corrosive.

Causes eye damage and skin irritation. May be absorbed through the skin. Do not get in eyes,
on skin or on clothing. Wear goggles or face shield and rubber gloves when handling. Harmful

• or fatal if swallowed. Avoid contamination of faod. Water treated with DEARCIDE 717 should
not be used for food processing, irrigation or in the manufacture of paper used for food
packaging.

This product is toxic to fish. Treated effluent should nut be discharged where it will drain into
lakes, streams, ponds or public water. Do not contaminate water by cleaning of equipment, or
disposal of wastes. Apply this product only as specified an the label. Do not reuse empty drum.
Rinse thoroughly with water and return to drum reconditioner, or destroy by perforating or
crushing. Keep this product away from heat or open flames.

continued on back

GRACE Dearborn
Dearborn Division W. R. Grnce & Co., 300 Genesee Street, Lake Zurich, IL 60047
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flrstAid: In case of skin contact, wash with plenty of soap and water. For eyes, flush with water
for 15 minutes and get prompt medical attention. Remove and wash contaminated clothing

before reuse. If swallowed, drink promptly a large quantity of milk, egg whites, gelatin solution
or if these are not available, drink large quantities of watec Avoid alcohol. Call a physician-
immediately. .

• Note to Physlcfan: Probable mucosal damage may contraindicate the use of gastric lavage.
Measures against circulatory shock, respiratory depression and convulsion may be needed.

Available
Packaging: 30 gallon drums - Approximately 250 lbs net

55 gallon drums - Approximately 457 lbs net

.n

F"

!'°t

S°..

B-17



WHC-EP-0342 Addendum 28
400 Area Secondary Cooling Water

6^.

^

9^-

r^

*^.

rt

J7%

Material
Section 1 • •

Potassium hydroxide

r

HMIS

Section 3

Data Sheet

Uater treat

CASNUMBER

1310-5B-3

EmerpencyPhone
312-438-8241

% EXPOSURE CRITERIA

C.10 not established

Broyn liquid, eild odor

Section 4 • • • • • . . . .
FLASHPOINT(3METHODUSED) FLAMMABLE LIMITS IN AIR % BY VOLUME AUTO IGNITION

NA.uater-based product NA
LOWER _ NA UPPER NAEMPERATURE

EXTINGUISHING MEDIAv
SPECIAL FIRE FIGHTING PROCEDURES:

Firefighters should wear fuli protective gear.

UNUSUAL FIRE AND EXPLOSION HAZARD:
.

none known

Section 5 - p . .
STABILITY INORMALCONDITIONS) CONDITIONS TO AVOID

Stable Not determined
INCOMPATIBILITY (MATERIALS TO AVOID)

Strong oxidizing agents

HAZARDOUS DECOMPOSITION PRODUCTS

Co, CO2

HAZARDOUS POLYMERIZATION CONDITIONS TO AVOID
will not occur Not aoolicable

GRACE Dearborn
D.arborn Division W. R. Grace & Co., 300 Genesee Street, Lake Zurich, IL60047
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MOTen01 JCR2P/ UO10 JF1eeT (continued) DEAREDRN 727 CONTINUED

Section 6 . ..,. . . . . JEW M
TOXICITY INFORMATION:

See Section 2

EFFECTS OF OVEREXPOSURE:

INHALATION: Prolonged inhalation of vapors or mist may irritate nasal passages.

INGESTION: Harmful if sualloued.

SKIN OR EYE CONTACT: Prolonged or frequent skin cohtact may cause irritation.

EMERGENCY AND FIRST AID PROCEDURES

INHALATION: Remove affected persons to fresh air and treat symptoms.

INGESTION: Drink plenty of fluids and seek medical attention.

SKIN CONTACT: Wash off skin with water.

EYE CONTACT: Flush eyes with water and seek medical attention. •

C°

!`*,

rotective clothin to minimixe sRin contact.

Section 8 • • • ' • - •
STEPS TO TAKE IF MATERIAL IS RELEASED OR SPILLED

Co1'lect using absorbent, place in container for proper disposal. Flush area of
spill with water.

+-.x

WASJE DISPOSALMETHOD

Dispose usin g chemical scaven y er service in authorized landfill. For additional
disposal instructions, eontaot your state water pollution control agency.

This product is NOT an EPA Hazardous Uaste.

Section 9 • = • ' • • ' ^ ° ' ^(
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE

Keep container closed when not in use and protect from physical damage.

Keep from freezing.

OTHER PRECAUTIONS

For industrial use only.

B-19
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^

I*-.

;a..

Material Safe
Section 1^ ^^i-H
TRADE NAME

COOE 899 *

DOTSHIPPINGNAMEChemical N.

Section 2 ^i

Section 3

Data^Sheet

8eryllium Sutfate

Demineralized water to

• Interference Suppressor

^• Tet<rahydrate
^

HIMS

13510-49-1 <5

7732-18-5 100

EmerQencyPhone

312-438-8241

^r

TWA: 0.002 m,q/m3
LD 50 I.V.
mice 0.5 mg

Not avaitable

FLASHPOINT(&METHODUSED) FLAMMABLE LIMITS IN AIR% BY VOLUME AUTOtGN1nON

/ Not appl icable NA
LOWER NA UPPER Tf4.IPERATURE

,.^.T EXTINGUISHINGMEDIA
SPECIAL FIRE FIGHTING PROCEDURES:

Fire7ighters should wear full protective gear.

^ UNUSUALFIREAND EXPLOSION HAZARD:

JNone known

Caustic

HAZARDOUS DECOMPOSITION PRODUCTS

Sulfur oxides

HAZARDOUS POLYMERIZATION CONDITIONS TO AVOID
Wilt not occur Not determined

GRACE Dearborn
Dearbern Division W. R. Grace & Co., 300 Genesee Street, Lake Zurich, IL 60047 ^.'
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C)

!!'n

ta .

Material Safety Data Sheet (continued) rnDE g99 r rpNTINUEn
.:v •. ^ ;,•< . ^..:

Sectionb s,^>,^1 iir.n_rllu^n:nl,ni ^ii ;_..._.. .. + . ::.i
'
fa

No TLV established for product. See Section 2 for component information.

EFFECTS OF OVEREXPOSURE:

INGESTION: Suspect poisonous substance. May be fatal if swatlowed.

SKIN CONTACT: Skin sensitization may occur.

^

EMERGENCY AND FLRST AID PROCEDURES

INHALATION: Remove affected persons to fresh air. Give artificiaL respiration
if necessary.

INGESTION: Encourage vomiting using syrup of ipecas or tablespoon of milk of
magnesia in strong tea. Contact physician and inform of known or
suspected ingestion of poisonous substance.

SKIN CONTACT: Flush skin with water then wash with soap and water. Wash
contaminated clothing yefore reuse. Call Dermatotog ist:

EYE CONTACT: Immediatety flush eyes with water for 15 minutes. Call physician.

8
at cro w wrte ir mn, enw^ w newnocv vrt onucv k

Dilute with large amount of water. ',Yash down with excess water.

` •WASTE DISPOSAL METHOD

Dispose of in accordance with federal, state and Local regulations.

4

Section 9

s

Wash thoroughly after handling. Store away from oxidizers.
Keep away from alkalies.

OTHER PRECAUTIONS

Protect container from physical damage.

^

GRACE Di?arborn
Denrborn Division W. R. Grace & Co., 300 Genesee Street, Lake Zurich, IL 60047 (312) 438-8241
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Material
Section 1 • • •

Section 2
5

Data Sheet

Thorium Nitrate
Water

The level of alpha radiation of Code
900 thorium nitrate is equivalent to
0.000025 microcuries per sq. gram,
which is the lowest level considered to.
be radioactive under Dep t. of Transpor-
tation Reyulation 49 CFR 173.389 (e).
alpha radiation does not penetrate the
skin. '

6nergencyPhone

312-438-8241

13822-29-5 <0.05 Not established
7732-18-5 <100 Not established

HIMS 1- - ^ A R ^` 7RAT NNO. N f a ' 1 l

° Section 3 w•1 D •1 •

BOLLING POINT 760 mm Ha 212 F MEUING POINT ND
.FREEZWGPOINT VAPORPRESSURE . .

^e. PECIFICGRAVITY(H30- 11 SOWBtLLLflNH1D m:ser^^
VAPOR DENSITY 111 EVAPORATIONRATE.IBu Aa=U z1
%VOLATILES BY VOLUME nH -

APPEARANCE&ODOR

Clear, colorless, odorless so lution.

Section 4 • + • •n•1 • o • •1
FLASH POINT(& METHOD USED) FLAMMABLE LIMITS IN AIR% BY VOLUME AUTO IGNITION

UPPERLOWER TEMPERATURE
Not applicable

NA
NA

NA

EXTINGUISHINGMEOIA•
- - SPECIAL FIREFIGHTING PROCEDURES:

Firefighters should wear full protective gear. . . .

GRACE Dearborn .
D•ar6orn Diviaion W. R. Grace & Co., 300 Genesee Street, Lake Zurich, IL60047 ^ . ' 1:: ; .. . . 4 +.•+ ^ .
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C"

F^^ +

^-.

Materiai Safety Data Sheet

Section 6 MI^r.ar =

No TLV established for product. See Section 2 for component information.

EFFECiS OF OVEREXPOSURE:

No chronic effects anticipated.

EMERGENCY AND FIRST AID PROCEDURES

INHALATION: Remove affected persons to fresh air.

INGESTION: Contact physician.

SKIN CONTACT: Flush skin with water then wash with soap and water. Wash
contaminated clolhing before reuse.

EYE CONTACT: Immediately flush eyes with water for 15 minutes.
t Call physician.

8

Dil*ute with Large amount of water. Wash down drain with excess water.

WASTE DISPOSALMETHOD

• , Dispose of in accordance with federal, state and Local regulations.

Section 9

• Wash thoroughly after handling. Avoid contact with eyes, skin, clothing.

OTHER PRECAUTIONS

Store container closed.

B-23
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-.,^' ^ ^ • ^ ' t ^. :t • '-'^ : t . _ •.,.. .i.^...:.:., ^^: r' yt^
ai'.;:^^n:.:w.y.^W^^^•x .'L'4^::^.Fj::;4iri^a'^, .#^^"::i."1F:

•^•nwV
- "L'^r'^ ^ {i . ,,;,) iT.^.w_: ..ii'''`u^<^.^^,.;ti^,.:f:_. '.

y.Y'4`c}..ttt^lt StKf..Z*^l^ +a, q,.ikt" i Yl'^ t' t , ^a:h:.• yd-i'^.'.` '.sa, r . '^1^^1^a .L i` % '1' ^'t

7 ^ s ...t .,y^.9t°'^^e^^ RF^t.4v7`.^it^4.^.•':41t^^^Pnt',"'^
^$b'fI'•f^ t ^a^ ^^'+ i ' r ^ - t^ ^i !^^ -,

». r

:.^ Vlafieciai: Safety' Data= Sheef;Iv. 312-438-8241'

.Section t' • • « • - • •
^•TRADENAME

"
•t
nF{

e•.:,
RpORN R7

'
F:
.•^.,^...r•'.;t. PRODUCT7YPE :"' ^^:•' ' ^',CODEIDENT.

^ ^ ^• " ^^ Comline wwtar troolmenl ^'l^-R7R '

DOTSHIPPINGNAME 4.,.v;" . ..• . s, . ... .. ' .
• C mnnrtnri inrfu•irial nrnne<e wator`trenti'no IitD.iid

Section 2 Ir•r • • • • - -
CASNUMBEItw ^ 4i .'^^.EXPOSURECRITERIA

Potassium hydroxide (45X) ^ 1310-58-3 < 18 Ceiting limit:
. . , . ' 2 mg/m3

^

TW

,a:i, . . .

Clear liquid

LOWER UPPER TEMPERATURe

NA,water-trased product NA NA NA

^S ^ INGUISHINGMEDIA• c(laH fn9 nR`f f'^=Hft`41

SPEC)AL FIRE FIGHTING PROCEDURES:

^ Firefightera shoutd wear full protective gear.

UNUSUAL FIRE AND EXPLOSION HAZARD:

ncnaZ 4nown •

Strong oxidizing agents

HAZARDOUS OECOMPOSITION PRODUCTS

CO, C02, oxides of nitrogen

HAZARDOUS POLYMERIZATION CONOITIONS TO AVOID

GRACE Dearborn
Owr6ere Diviaiee W. R. Gmcn 6 Co.. 300 Genn!e Street, Lake Zudd+. IL 60047
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ML]teril7l SafetyQCtCi:Shil3^ef•J(eonrx̂ 'ri^^` :s•.•.^ef.
•`ra:u^';"W"'us"'"".><:":,,,; ....

-:^:"`°'^•,•^^ ^RRf1RN•A7R L:nNTTNtIF.fl ^

TOXICITYINFORMALION: {^ ••n w^.'J n..,.^f.^),^:. •••._
Ŷ^T ^f,l^SR`JlNa,' 1•Y+ `s'lal'^,fi.T4.,'

• .7..^i... ^Sl !rR ^' .i d w+
See Seet•fcn Z. < 'y^ ^ ^,.:fi• : • nr ''^'• '^w •. ^ .^;•:a r :jlltqnet

EFFECTSOFOVERE%POSURE: ''i«v:-..^ni^yKlS^. v"'K;.^,t ^y L:,rP,•Sy•^gut44y,lf^--^•Cy^ «,,.^, ••r,., ...
^.....a+t• ;= tit :^`,^iA' k:'.f%•..^. F•'

^kl' '• r•-•ar...i,
-•T'r,r,Y('ateaual.passages,INHALATION: Inhalalianvapors or mish'miy
k' . .. ..r,.,w ^,a.(%;_C^^+;+,"'1:.n+2}:r.l:;•:i.: ,. , '

INGESTION: Harmfut If iwtilld'wid. Kcderalely'alkatineiquid.
..:: .m

tac t`
:
may

.';
'irritate skinSKIN OR EYE CONTACT: Prolongedor'frequent ski'n

..
c
.z
on

t

and eyes: M

:, ' . • '••.^.u•'EMERGENCY AND FIRST AID PROCEDURES :r..•. •s::+V':u,i..•:ri.ia^i:7
ri.:.:'. • ',.t'. .. ,....y4..:

INHALATION: Remove affected persons to fresh air"and treat symptoms.

INGESTION: If ingested, feed milkof magnesia in water'and consult physician

r ., .•.'..,.,• ... .
SKIN CONTACT: Wash with soap and water. "'

EYE CONTACT: Flush eyes with water and seek medical attention.

Treat as alkal ine t iquid. ^`' ' •' • i " • ^''y^^^^^^''^. . . , . . ^1'• '^=s^,.. . .

`r Section 7 • - • • • • • •
VENTILATION REQUIREMENTS ' ::•^y ^ys.'i• tiM ..ti t.• ..

ad c+w^^

RESPIRATORYPROTECIION(SPECIFYTYPE) .a^;;f. v^^;• , 'v _ ••' .

^•., t1pLa aovaiaL , '. : ^• ' ,. ,1' .:` . •...-^.r.•w l:.:..: ,• __

EYEPROTECTION .,t ', , ' "• GLOVES • .:.1.,;
(` 1 o r f h' id " 'Ch t^n.•ee

f^ OTHERPROTECTIVECLOTHINGANDEQUIPMENT . t
.
•^t';CY! .:i .

'(.....-.

atanf rinlhin + ••^•• •' µ'NF^ ~t' j{ •'
^

Section 8 • • • • • •
, ' , , • .. ,STEPS TO TAKE IFMATERIALIS RELEASEDOR SPILLED

Collect using absorbent, place in centainer:for proper disposal. Flush area of

' spili wilh water. , . . . ',.r•^,:.vs,: • • '
^ f . . . :a - . ,.

WASTE DISPOSALMETHOD

Oispose using chemical seavenger service in authorized Landfill. For additional
disposai instructions, eontact your state water pollution control agency.

This product is NOT an EPA Hazardous Waste.

Section 9 • • •i •
• PRECAUTIONSTOBETAKENINHANDUNGANDSTORAGE , !'•:,7

Keep container closed when not in use. Keep from freezing.

OTHER PRECAUTIONS , •

For industrial use only.

PREPAREDBY: S. Horst; OATE: 1119/88

GRACE Dearborn
Dwr6om Dlvision W. R. Gra:e 3 Ca., 300 Geneaea Stmer, Lake Zurirh, 11.60047 (312) a384241
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PRODUCT BULLEfIN 22-876

117

^•,

Cl'

^n°7

DEARSORN® 876
Cooling Water Sequestrant and
Dispersant

Cooling
Water

Treatment

Application: DEARBORNe 876 cooling water treatment combines DEARBORN's effective polymeric
antifaulants with a highly stable compiexing and dispersing agent. P,egularuse of DEARBORN 876
helps to prevent deposits due to such troublesome foulants as metallic oxides, silt, dead
microbiological growths and organic debris. This oroductis also suggested forsystems which have
fouied beyond he capabilities of conventional dispersonts to restore normal water flow and hear
transfer. DEARBORN 876 is designed for once-ihraugh and open recirculating cooling water
systems such as those used in oil refineries, chemical plants, power generating stations, metal
mining and refining-installations, and general industry.

Advantages: • On-stream desludging • Restores heat transfer
• Chemically stable • Non-eorrosive

Directions
For Use: For once through systems, maintain 5 to 15 ppm DEARBORN 876 continuously, or apply

intermittendy at 10 to 50 ppm for ;n hour to 8 hours per day. For open recirculating systems,
maintain 20 to 50 ppm DEARBORN 876 in the circulating water continuously; or for intermittent
application to towers, obtain maximum retention time by dosing the bleed•off and maintaining 20
to 50 opm DEARBORN 876 for 24 hours. The severiN and type of fouiing •.vill determine the
ooemum dosage to be used. There will be instances where higher dosaaes may be recommended
for rapid removal of difficult deposits.

DEARBORN 876 may be pumped directly from the shipping container, or from chemical feed
tanks, using equipment of standard construction. Apply to ihe cooling rowerdischarae or direc!fv
into the re6rculating water lines on a continuous or proportional basis. Avoid mixing DEARBORN
876 in feed solufion with other chemicals.

Product Data: • Appearanee: Colorless liquid • Product pH: 11.0
• Density 9.241bs/gal • Freezing Point: 25°F (-4°C)

( 1.11 kg/L)

Limitations
and Handling: . Harmful if swallowed. Do not use in potable water systems. Avoid contact with skin, eyes or

dothing. Flush from skin with water. If eyes are affected, flush with water and get medical
attention. Keep container closed when not in use.

Available
Packaging: 30 Gallon Drums - Approximately 273 lbs. net

55 Gallon Drums - Approximately 501 lbs. net

GRACE Dearborn
Dnarbern Dtvinion `N. R. Qrnr. & Co., ?00 Ganv:ce Street, Luke Zurich, IL 60047
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04arbem Oivision

C-RACE Deflrborn W.ZGeeeSCa..Conn.
aeo c:ne^e.:Z"
le4e u,ici, 16C047

(31Z :38.a2a1

October 26, 1989

Mr. Richard Bloom
Ptestinghouse Hanford Co.
P. 0.3oz 1970 - Mailstop L-557
¢ichland, WA 99352

Dear Mr. Bloom:

In response to your request, current Material Sazety Data
Sheets are enclosed for Super Fi.Icaeen 14, Dearcide 702,
Dearcide 717, and Dearborn 727.

SUPER cIL.:Y 14 has a 96 hr LC40 of 3.Z mg/i for
bluegill sunfish.

DEaRC2DE 702 has a 96 hr LC40 of 36 mq/1 for bluegill
sunfish, 8 mg/1 for fathead minnow, 9.3 mq/1 for rainbow
trout, and a 48 hr LC50 of 10.3 mg/i for daphnia magna.

DEaRCIDE 717 has a 96 hr LC90 of 0.28 ppm for rainbow
trout and 0.63 pom for bluegili sunfish.

DEARBOR14 727 would have a 96 hr LC90 >L000 mq/i for both
bluegill sunfish and rainbow trout.

Please contact me if you have additional questions on these or
other Dearborn products.

SiaCip,

4Szn
S. iKnRSs
Goves=ent Regulations officer

:nclosures
a/s

CC: Pacific NW District

S,d/11c

3M":LLC0327
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APPENDIX C

HANFORD SANITARY WATER QUALITY SURVEILLANCE
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HEHF-74

HANFORD SANITARY WATER QUALITY SURVEILLANCE

CY 1988

C^

.

r

...

,, .

r;.

S. R. SOMERS

HANFORD ENVIRONMENTAL HEALTH FOUNDATION
ENVIRONMENTAL HEALTH SCIENCES

June 1989
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FOREWORD

Sanitary water quality surveillance on the Hanford Site is con-

ducted primarily as a joint effort by Hanford Environmental Health

Foundation, Environmental Health Sciences Department (HEHF/EHS) and

Pacific Northwest Laboratory, Earth Sciences Department (PNL/EARTH

SCI). HEHF activities are concentrated in the areas of chemical

and microbiological quality, while PNL efforts focus on radiologi-

cal quality. Data from these two sources are reported herein.

The primary purpose of the surveillance program is the protection

of the health of persons consuming water on the Hanford Site. This

aim is met through the evaluation of compliance of Hanford sanitary

` water with applicable drinking water regulations. This report

summarizes data collected for this purpose in CY 1988.

-. ^

r^
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HANFORD SANITARY WATER QUALITY SURVEILLANCE

HANFORD SANITARY WATER SYSTEMS

During CY 1988, sanitary water was supplied on the Hanford Site by 17

individual drinking water systems, each generally consisting of a raw water

supply, treatment facilities, and distribution piping. All of the systems

are operated by Department of Energy contractors, with the exception of the

City of Richland municipal system which provides water to the 700, 1100, and

3000 Areas. Twelve of the systems utilize Columbia River water as a raw

water source, four systems utilize groundwater, and one system (Richland

municipal) a combination of the two. The systems range in size from those

providing plant-scale treatment and serving extensive areas to eleven systems

r which supply water to single or small complexes of facilities only.

r^_-
A key regulatory/administrative development occurred with respect to the

Hanford drinking water systems during CY 1988. The State of Washington has ti

r assigned system identification numbers and class designations to four major

drinking water networks across the Site as part of their effort to assume

direct regulatory oversight of those systems. The 100, 200, 300 and 400 Area

systems have all been designated as Class 1, and future plans to incorporate

many of the smaller systems are being developed. The impact on the existing

^ID Hanford drinking water monitoring program has not been significant in that

the Hanford Site meets*or exceeds all sampling requirements established by

the State of Washington. Of more significance are the additional reporting

requirements associated with regulation by the State.

The operational changes which have occurred during CY 1988 include the

Gable Mountain drinking water facilities, both upper and lower, which

discontinued service in September 1988 as part of the land reclamation

project associated with prior BWIP programs. In addition, the 251-Trailer

located adjacent to the 251 Electrical Switching Building, 600 Area, was

uncoupled from the 100-B exRort line in July 1988. Future plans indicate

that the 251 Building will supply treated water to the trailer. Lastly, the
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small treatment system in the 105-B Building, 100-B Area, which receiv.ed raw

river water for filtration and chlorination on site, has been disconnected

indefinitely due to the reduction in decommissioning activities. The 400

Area continues to utilize Well 499-Sl-SJ with two standby wells available,

and PNL's Arid Land Ecology (ALE) complex continues to be supplied by bottled

water due to previousy reported fluoride and lead problems in the system. It

should be noted that before any deactivated or standby system returns to an

active mode, complete chemical and microbiological testing will be conducted

against State of Washington and Federal drinking water regulations.

The systems, along with their sources of supply, service areas, and

additional pertinent information are listed in Table I. A Hanford Site map

depicting location of the systems (with the exception of the Richland

municipal system) is given in Figure 1.

SUMMARY OF DATA

Sanitary water quality data collected on the Hanford Site during CY 1988

were comparable to data collected and reported in previous years and demon-

strated continued general compliance with applicable drinking water quality

standards.1,2 The only exceptions involved 1) a single sample in excess of

the iron limit and at the color limit, 2) one sample at the manganese limit,

and 3) infrequent positive bacteriological samples at various locations.

Iron, manganese and color parameters, all aesthetic-based limits, are

significantly impacted by localized piping corrosion and do not constitute a

health concern at the levels noted. Positive microbiological samples

resulted in purveyor notification for corrective action followed by

additional monitoring to ensure potability.

, bta

2Environmental Protection
Water Regulations, 40 CFR 141.

. of Social and Health Services.

Agency, National Interim Primary Drinking

C-8
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TAR!.E I

HANFORD SANITARY WATER SYSTEMS

I?
to

Sustem Name/ID Number Source of SuQply Notes

182-B/418532 Columbia River via Filtered and chlorinated. Sanitary water supplied to
181-B Pumphouse 182-B only. System is Westinghouse (WHC) operated.

100-D/418532 Columbia River via Filtered and chlorinated at 183-0. Treated water

.A
0
CO

181-D Pumphouse also supplied to 100-F and 100-H Areas as needed.
System is WHC operated. w

100-K/418532 Columbia River via Filtered and chlorinated. System is WHC operated. °
181-K Pumphouse $

ru
100-N/418532 Columbia River via Filtered and chlorinated. System is WHC operated.

181-N Pumphouse

200-E/41866V Columbia River via Filtered and chlorinated at 283-E. System is WHC

(D3
^CL

100-B raw water export operated.
CO

200-W/41866V Columbia River via Filtered and chlorinated at 283-W. System is WHC
100-B raw water export operated.

C
z

251 Bldg. (Electrical Columbia River via Filtered and chlorinated at 251 Building. System is
Switching) 100-B raw water export WHC operated.

609 Bldg. (100-Area Columbia River via Filtered and chlorinated at 609 Building. System is
Fire Station) 100-B raw water export WHC operated.

622-R (Atmospheric Columbia River via Filtered and chlorinated at 622-R Building. System
Science Building) 100-B raw water export is Pacific Northwest Labo ratory (PNL) operated.



0

System Name/ID Number

Gable Mt. Near
Surface Test Facility
(Upper & Lower Levels)

Yakima Barricade

6652-C
(PNL Observatory)

Patrol Trng. Academy

400 Area/419470

300 Area/418408

Richland Municipal

TABLE ( Con't)

Source of Supply Notes

Columbia River via Filtered and chlorinated. System is WHC operated.
100-B raw water export

Well 699-49100-C

Developed spring on
side of Rattlesnake
Mountain (Elev. 3160')

Well 699-S28-EO

Wells 499-S1-8J and
499-SO-7

Columbia River via
312 Pumphouse

Columbia River and
groundwater

No treatment provided. System is WHC operated

Chlorination only. System is PNL operated.

Chlorination only. System is WHC operated.

Supplies mixed: 93% from S1-8J, and 7% from 50-7 in
CY 1988. Chlorination only. System is WHC operated.

Filtered and chlorinated at 315 Building. System is
WIIC operated.

River water filtered and chlorinated. Well water
chlorinated only. Operated by City of Richland.
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RArnEs

-N-

0 19

KILOMETENS

flCP8069- 60A

1 . i uu-i5 Area
2• 100-0 Area
.3. 100-K Area
;4• 100-N Area
.5• 'n0-E Area

6. 200-W Area 11. Yakima Barricade
7. 251 Building 12. 6652-C Building
8. 609 Building 13. 400 Area
9. 622-R Building 14. 300 Area

10. Gable Mountain 15. Patrol Trng. Academy
(Near Surface Test Facility
Upper and Lower)
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Inoroanic Chemicals

Sanitary water from seventeen systems supplying water to Hanford

facilities throughout CY 1988 was grab sampled for the eleven primary

inorganic chemical contaminants listed in the State of Washington drinking

water regulations. All samples indicated compliance with each of the maximum

contaminant levels established for ten of these primary (health-related)

contaminants. No maximum contaminant level has been established for sodium;

however, a monitoring requirement has been included to assure that

information on sodium levels is available to physicians treating persons on

sodium-restricted diets. All but two of the systems were within an "optimum

limit" for sodium proposed by the U. S. Environmental Protection Agency.

0^

r The same seventeen systems were also grab sampled for the secondary

i_
chemical and physical contaminants listed in the State of Washington regula-
tions. All samples indicated total compliance with these secondary (aes-

r17 thPtic-based) limits, with the exception of one sample in excess of the

ma.,mum contaminant level for iron and at the limit for color, and a sample

at the manganese limit. The noncompliant results are directly related to
localized distribution piping corrosion and of aesthetic ( taste, appearance,
etc.) rather than health concern.

Organic Chemicals

All active Hanford drinking water systems were sampled and analyzed
quarterly for a list of 63 volatile organic compounds. Of this list, twelve
(i.e., four trihalomethanes and eight volatile organic chemicals (VOCs)),
have established maximum contaminant levels. The remaining 51 compounds are
subject to monitoring requirements, but have no established maximum
contaminant levels, and act as indicator compounds to determine source
vulnerability. All systems were within current total trihalomethane limits
and the maximum contaminant levels (MCLs) for the eight volatile organics.
The remaining 51 unregulated volatile organics were generally nondetectable
in all sources, with the exception of one sample containing 38 ppb dichloro-
mr ',ane from the 622-R Building (PNL Atmospheric Science). Subsequent

follow-up quarterly samples revealed no presence of dichloromethane.

C-12
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Microbioloaical

Over the course of CY 1988, 1193 grab samples were collected from all

drinking water systems serving Hanford facilities and analyzed for the

presence of coliform bacteria. The samples were collected from representa-

tive locations within the distribution systems at regular time intervals and,

in nearly all cases, were nondetectable for coliform bacteria.

Nine incidents occurred during CY 1988 where coliform bacteria were

identified in Hanford drinking water systems. Eight of the incidents were

classified as noncompliant, and a single incident was classified as

unsatisfactory based on the State of Washington microbiological criteria.

Regardless of classification, all locations were immediately put on increased

r surveillance and posted as nonpotable pending further microbiological

testing. In all cases, corrective action and/or follow-up monitoring allowed

the facilities to be returned to normal usage.

° Radiological

• All drinking water systems serving DOE contractors on the Hanford Site

were monitored for radiological constituents in accordance with Federal

Environmental Protection Agency and State of Washington drinking water

regulations during CY 1988. No drinking water standards for radioactivity

were exceeded in any of the potable water supply systems sampled during the

^ year. Radionuclide concentrations observed throughout the year were similar

to those observed during recent past years.

CHEMICAL MONITORING

Primary Inorganic Chemical Contaminant Samolin4

Compliance of Hanford Site drinking water systems with standards for

primary (health-related) inorganic chemicals listed in the State of

Washington regulations was determined by grab sampling each system actively

supplying water throughout CY 1988. The Richland municipal system was

y
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sampled at two separate locations in the 3000 and 700 Areas. In all cases,

this meets or exceeds the State of Washington required testing frequency for

Class 1 and 2 systems of yearly analyses for surface water supplies and

triennial analyses for groundwater supplies. Results of the analyses, along

with applicable standards, are given in Table II. Sampling and analyses for

the first six systems listed were performed in February and March 1988; the

remaining eleven systems were sampled and analyzed in August and September

1988.

Data in Table II indicate overall compliance of Hanford drinking water

systems with State of Washington standards for primary inorganic

contaminants. The data are representative of typical historic levels of

these parameters in Hanford drinking water.

c'
No maximum contaminant level for sodium has been established under

current drinking water regulations; however, State of Washington drinking

^ ter regulations include a monitoring requirement for sodium to assure that

° information on sodium is available to physicians treating persons on sodium-

restricted diets. The U. S. Environmental Protection Agency has proposed

that levels of 20 mg/L or less in drinking water should be considered optimal

in recognition of a small population segment with total dietary sodium

restrictions of 500 mg/day or less. As indicated in Table II, only two

^ Hanford Site systems--400 Area (primarily Well 499-S1-8J) and Yakima Bar-

^ ricade (Well 699-49100C) --revealed sodium levels exceeding this U. S. EPA

"optimum limit." The data in Table II are typical of previous data on

sodium in Hanford systems and reveal surface water systems well below and

groundwater systems generally approaching or exceeding 20 mg/L.

Secondary Chemical and Physical Contaminant Sampling

Compliance of Hanford Site drinking water systems with secondary

chemical and physical contaminant standards as listed in the State of

Washington regulations was also determined by a grab sampling program. Once

again, all drinking water systems active throughout CY 1988 were monitored.

The required monitoring frequency (State of Washington) is the same as that

for the primary inorganics for Class 1 and 2 systems; i.e., annually on

C-14
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TABL! I

PRIMARY INORGANIC CUEMICALS IN NANFORD SANITARY WATER SYSTEMS

^

^

Concentration Units of mq/L Ippml
Nitrate

t A rse icS Barium Cadm u C h rom ium 1 0' e Lead Mercury ( as N ) Se e u Si l ve r Sodiumnys em

300 Area, 3720 Bldg. * 0.16 * * * 0.014 * 0.18 * * 2.5

Richland, R0 Bldg. * 0.12 * * . * * * 0.17 * * 2.6

Richland, 747 Bldg. * 0.17 * * * * * 0.63 * * 8.7

100-K Area, 1720 Bldg. * 0.16 * * * * * 0.25 * * 2.3

251 Substation *_ * * * * * * 0.16 * * 2.7

400 Area, 499-S1-BJ * 0.16 * * 0.33 * * 0.14 * * 29.0

Gable Mountain, Upper * 0.12 * * * * * 0.16 * * 4.5

Gable Mounain, Lower * 0.12 * * * * * 0.26 * * 6.8

100-N Area, 1100 Bldg. * 0.12 *. * 0.19 0.010 * * * * 3.5

100-B Area, 182 Bldg. * 0.11 0.0006 * 0.10 * * 0.211 * * 2•21

100-D Area, 1713 Bldg. * 0.15 * * * * * 0.12 * * 2.8

Well 699-49100-C, * 0.43 0.003 * * * * 2.9 * * 29.0

Yakima Barricade

622-R, PNL Atm. Sci. * 0.12 * * * * * 0.18 * * 5.1

200-E Area, 2750 Bldg. * 0.12 * * * * * 1.18 * * 2.4

200-W Area, 2704 Bldg. * 0.14 * * * * * * * * 2.3

Well S28-E0, Patrol 0.008 0.20 * * 0.24 * * 2.07 * * 11.5

Training Academy

609 Bldg., Central * 0.15 * * * * * 0.11 * * 4.0

Fire Station

6652-C, PNL Observ. * 0.14 * * 0.19 * * 1.4 * * 8.6

--------------------------
Drinking Water Stnd

-------
0.05

--------
1.0

--------
0.01

-----------
0.05

----------
2.0

--------
0.05

--------
0.002

---------
10.0

----------
0.01

--------
0.05

--
20.0**

Detection Limit 0.005 0.1 0.0005 0.005 0.1 0.005 0.0005 0.05 0.005 0.005 0.1

* Less than detection limit.
**EPA proposed optimum limit. (See text, "Chemical Monitoring, Primary Inorganic Chemical Contaminant Sampling.")

IRepresents the averag e of da ta collected on 9-28, 11-9, and 11-16 necessitated by apparent contamina tion of initial

sample.
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surface water supplies and once every three years on groundwater supplies.

Secondary contaminant standards can be distinguished from the primary

(health-related) standards in that they are set to protect the aesthetic

quality of water (taste, odor, color, appearance, etc.) and are set well

below levels of health concern. Results of this sampling program are given

in Table III.

The data indicate general compliance with applicable standards, except

for a single sample in excess of the iron limit and at the color limit and a

sample at the manganese limit. All of these parameters are regulated based

on aesthetic-related concerns, such as taste and laundry staining, rather

than on their toxic significance. These elements are generally associated

with localized piping corrosion, especially in older Hanford facilities, and

usually can be easily reduced via preflushing of fixtures and lines.
e

Organic Chemical Contaminant Sampling
r')

All 17 Hanford drinking water systems were sampled and analyzed

° quarterly for a list of 63 organic chemicals. These chemicals generally fall

into one of three regulatory groups; namely, four trihalomethane compounds

regulated with a single combined maximum contaminant level (MCL), eight

volatile organic compounds with individual MCLs, and lastly, a list of 51

volatile organics for which monitoring is required but for which no maximum

contaminant levels have been established. A total list of all volatile

organics monitored is provided in Appendix A.

Trihalomethanes in drinking water occur due to a chemical interaction of

the chlorine added for disinfection with naturally occurring organic

substances in the source water.. State of Washington regulations limit total

trihalomethanes; i.e., the sum of the compounds listed in Appendix A, Group

1, to 0.1 mg/L (100 ppb). Table IV represents the quarterly analysis of

total trihalomethanes monitored within Hanford drinking water systems for CY

1988. As can be seen, all monitored Hanford systems were within the 100 ppb

limit, with the highest measured concentration being 76% of the maximum

:ontaminant level. This occurred at the Gable Mountain complex which

terminated its drinking water system in September 1988. The monitoring
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TPRLE III

SECONDARY CHEMICAL AND PHYSICAL CONTAMINANTS IN HANFORD SANITARY WATER SYSTEMS

Concentration , Units of mg/L (ppm)
Total

Color Dissolved
System ( Units ) Chloride Copner Iron Manganese Solids Sulfate Zinc

300 Area, 3720 Building * 2.9 0.10 * * 100 16 1.6

Richland, RO Building * 2.4 0.13 * * 80 14 *

Richland, 747 Building * 9.1 0.05 0.09 * 170 31 0.3

100-K Area, 1720 Building * 2.0 * 0.05 * 79 33 0.1

251 Substation * 1.6 * * * 85 12 0.1

400 Area, 499-S1-83 * 11.9 0.11 * * 209 34 *

Gable Mountain, Upper * 3.9 0.12 * * 89 12 0.2

Gable Mountain, Lower * 6.9 * 0.05 * 64 10 1.4
^

100-N Area, 1100 Building 15 3.0 * 0.56** 0.01 110 25 1.0
V

100-B Area, 182 Building * 1.91 * . 0.16 * 671 14 0.9

100-0 Area, 1713 Building * 7.1 * 0.08 0.05 109 22 0.3

Well 699-49100-C, Yak. Barr. * 3.8 * * * 382 73 1.3

622-R, PNL Atm. Sci. * 4.8 * * * 73 11 0.3

200-E Area, 2750 Building * 3.8 * 0.16 * 56 15 *

200-W Area, 2704 Building * 2.4 * * * 67 15 *

Well S28-E0, Patrol Trng. Acad. * 8.8 * * * 197 19 0.2

609 Bldg., Central Fire Station * 3.7 * 0.05 0.01 82 11 *

6652-C, PNL Observatory * 4.3 *
=

* * 198 11
-

0.5
-- ---------------------------------

Drinking Water Standard
-------
15

------------
250

------- -
1.0

--------
0.3

------------
0.05

-------------
500

------- --
250

-
5.0

Detection Limit 5 0.2 0.05 0.03 0.01 5 0.5 0.1

*Less than detection limit.
**Noncompliance ( see text, uChemical Monitoring; Secondary Chemical and Physica l Contaminant Sampling" ).
1Represents the average of data collected on 9-28, 11-9, and 11-16 necessitated by apparent contamination
of initial sample.
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TRIIIALONETIIANES IN ININFORD SP"iTARY WATER SYSTEHS

Svstem

n

OD

400 Area, Well 499-S1-8J

Gable Mountain

100-K Area

100-B Area

251 Substation

Well 699-49100-C, Yakima Barricade

Richland, 700 Area

622-R, PNL Atmospheric Science

200-E Area

200-W Area

Richland, 3000 Area

6652-C, PNL Observatory

Well S28-E0, Patrol Trng. Academy

300 Area

100-D Area

100-N Area

609 Bldg., Central Fire Station

* = None Detected.
= Not sampled.

5.7 7.4 * * 6.6

19.0 76.0 -- -- 47.5

12.0 26.2 27.1 20.7 21.5

3.4 2.3 18.0 21.1 11.2

6.4 18.6 34.9 13.9 18.5

* * * * *

39.2 14.0 -- -- 26.6

32.0 25.0 38.7 25.1 30.2

15.1 44.7 40.2 23.0 30.8

6.6 42.7 26.6 15.4 22.8

29.7 11.4 26.8 8.8 19.2

15.3 11.4 8.4 10.7 11.5

* 9.8 11.2 7.0 9.3

10.4 50.0 61.7 32.9 38.8

2.8 28.8 16.6 8.7 14.2

14.0 26.5 24.5 24.6 22.4

7.2 49.4 29.5 30.2 29.1

A
0
0
a
-s=
m
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juire,._nt for trihalomethanes for Class 1 and 2 systems utilizing

orination as a treatment technique is quarterly for surface waters and

iually for groundwater sources. In all cases, trihalomethane sampling

!ts or exceeds the State of Washington test frequencies.

Monitoring was conducted for the eight volatile organic chemicals for

ich the Environmental Protection Agency and the State of Washington have

tablished maximum contaminant levels (MCLs). (See Appendix A, Group 2, for

emical constituents and established MCLs.) Grab samples were collected

arterly from each ground and surface water system; subsequent results were

eraged as a yearly average for each organic compound. For all systems, the

gulated VOCs were nondetectable, less than 0.5 µg/L (ppb), which is far

low regulated MCLs and indicates total compliance. Required sampling

-equencies for these eight VOCs range from quarterly to once every five

C :ars based upon the detection of VOCs during initial sampling and/or

ilnerability of the system to contamination. Although the Hanford drinking

iter network has historically been free of identified VOC contamination,^..
irve 'ance for these compounds will continue.

The remaining 51 volatile organic compounds do not have established

"'. aximum contaminant levels, but are used as water quality indicators. Of all

,._.. he organics analyzed ( see Appendix A, Group 3), the only sample revealing a

etectable VOC concentration was a first quarter sample from PNL's

tmospheric Science Building (622-R) identified as having 38 µg/L (ppb)rn
ichloromethane. Subsequent follow-up samples were all nondetectable for

ichloromethane.

MICROBIOLOGICAL MONITORING

Microbiological quality of Hanford Site drinking water was monitored

:hrough a routine program of sample collection and analysis for coliform

)acteria, the traditionally used indicator organisms for bacterial

:ontamination of drinking water. Representative grab samples were collected

3n an every-other-week basis from all systems supplying sanitary water on the

C-19



WHC-EP-0342 Addendum 28
400 Area Secondary Cooling Water

Hanford Site with the exception of the 300 Area which was sampled on a weekly

basis. In addition, weekly samples were collected from the 1170 Building

based on a past history of infrequent positive coliform results. These

frequencies, in all cases, meet or exceed the minimum sampling frequencies

specified in the State of Washington regulations.

Nine incidents occurred during CY 1988 where coliform bacteria were

identified in Hanford drinking water systems. Eight of the incidents were

classified as noncompliant and a single unsatisfactory based on the State of -

Washington microbiological criteria.

Positive coliform results occurred at the following buildings on the

date(s) in parentheses: Patrol Training Academy ( 7-11); 182-B ( 7-26); 251

( 8-22 and 10-3); 1170 (8-30, 9-27, 10-11, and 11-22); and 271-T (12-12).

With all occurrences, maintenance crews or landlord personnel were notified

to perform a system check and to verify proper chlorinator operations. The

lo,ations were posted until follow-up microbiological testing verified a

rE^arn to satisfactory bacterial quality. With the exception of the 1170

Building, none of the buildings have a history of positive coliform results.

The 1170 Building reportedly underwent several months of maintenance

activities on the drinking water piping, followed by reoccurring positive

results. Each incident was followed by notification, system review, and

follow-up microbiological monitoring to confirm potability. The 1170

Building has a prior history of transient positive samples due to being

located near the end of the city main. For this reason, the facility is on a

weekly surveillance protocol.

As a general indicator of the bacteriological quality of Hanford source

waters, coliform monitoring of raw water was begun in CY 1988. For both

source types--surface and groundwater--the monitoring frequency is one sample

per quarter. This surveillance sampling was initiated in the third quarter.

It should be noted that bacterial concentrations in surface waters are highly

variable with seasonal and climatic changes. In comparison, bacterial levels

in groundwater sources are relatively stable and should reflect nondetectable

f iform concentrations if the aquifer is a protected source and the well is

properly sealed. The results are as summarized in Table V and include data
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'rom all ground and surface water sources or points of intake, with the

:xceF on of the 622-R Building (PNL Atmospheric Science) and 6652-C (PNL

ibservatory) which are currently being phased into this surveillance program.

TABLE V

c^

c

t-

^

COLIFORM BACTERIAL DENSITIES IN UNTREATED HANFORD SANITARY WATER SOURCES

Bacterial Densities
(Most Probable Number/100 mL)

System Source 3rd Ouarter 4th Ouarter

100 Area
200 Area
(100-B export)

300 Area
400 Area
(Well 499-S1-8J)

Yakima Barricade
(Well 699-49100-C)

700/1100/3000 Areas
(Richland Municipal)

Surface 170 17
Surface 2 7

Surface 110 22
Ground <2 <2

Ground <2 <2

Surface/Ground 240 79

RADIOLOGICAL MONITORING

All drinking water systems serving DOE contractor personnel on the

Hanford Site were monitored for radiological constituents in accordance with

applicable regulations throughout CY 1988. The raw water supply (untreated)

was monitored in those cases where multiple treatment facilities or extensive

distribution systems were served by a single raw water source. These

included the 100-B Area, 100-N Area, 300 Area and Richiand raw water

supplies. In all other cases, finished or treated water was collected from

the final distribution system. Samples were collected on a quarterly basis

at a minimum. All routine radiochemical analyses of the drinking water

samples were performed by U. S. Testing Company (UST).

The applicable standards for radiological constituents in drinking water

are found in the National Interim Primarv Drinking Water Regulations,

Environmental Protection Agency, and Rules and Regulations of the State Board

of Health Regarding Public Water Systems , State of Washington. These
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standards are summarized as follows:

The maximum allowable levels for gross alpha, Radium-226 and

Radium-288 are:

Gross Alpha (excluding uranium) 15 pCi/L

Combined Radium-226 and Radium-228 5 pCi/L

Radium-226 3 pCi/L

Gross alpha measurements may be substituted for the Radium-226 and

Radium-228 analyses provided the gross alpha results do not exceed

5 pCi/L.

C}ti

C' The maximum allowable 1eve1 for beta particle and gamma

c_., radioactivity from man-made radionuclides is the average annual

rn
concentration that produces an annual dose equivalent to the whole

body or any internal organ greater than 4 millirem/year. If two or

more radionuclides are present, the sum of their annual dose

equivalents shall not exceed 4 millirem.

,,i Compliance may be assumed without further analysis if the annual average

concentrations of gross beta, tritium, and strontium-90 are less than 50

pCi/L, 20,000 pCi/L and 8 pCi/L, respectively.

CT%
The results of radiological analyses of drinking water samples collected

during CY 1988 are summarized in Table VI. Radionuclide concentrations

observed throughout 1988 were well below applicable drinking water limits in

all cases. Monitoring for Iodine-131, which was not consistently identified

at any location throughout the year, was performed at 100-N Area (first

potential source of Iodine-131 entering the river) and at the 100-D and 300

Areas (the first two drinking water systems using river water downstream of

100-N) in order to demonstrate compl i ance and document the very low 1 evel s

observed.
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TABLE VI

RADIOLOGICAL CONTAMINANTS IN NANFORD SANITARY WATER SYSTEMS

n
N
w

Annual Average Concentration a^pCi/L

System
No. of
Samples Alpha Beta 3 N _131 1 _90Sr

100-B Area 4 0.39t0.26 0.9±0.6 100t20 *b 0.13t0.02

100-K Area 4 0.24±0.31 1.1t1.3 **c * ** o

100-N Area 12 0.45±0.08 1.8±0.3 120±80 0.21t0.26 0.21±0.04 D

100-D Area 4 0.25t0.29 2.0t0.8 130±40 0.06±0.35 0.52t0.14
m

M,

300 Area 4 0.5910.26 2.1t1.0 170t50 0.014±0.005 0.13±0.04

(D ,

d Nw

Richlandd 12 0.53±0.21 1.1±0.5 130±10 * 0.13t0.02 t< n^

Yakima Barricade 5 2.670.50 8.8t2.3 60±100 * 0.01t0.03
r, a
g a

400 Area 4 0.05t0.12 7.212.2 4,100t2,400 * 0.01t0.02
C

IC Co

Patrol Academy 4 1.73t0.44 6.1t1.4 -4±80 * 0.04t0.04 ?;

Observatory 4 0.52t0.43 1.8±1.1 -6t80 * 0.003±0.016

Standardse 15 (excluding U) 50 20,000 3 8

aAverage reported ± two standard error of.the calculated mean.
b* Signifies constituent was not detected.
c**Signifies samples not analyzed for this constituent during 1988.
dColumbia River component only.
eSee text, "Radiological Monitoring" for further discussion.



WHC-EP-0342 Addendum 28
400 Area Secondary Cooling Water

I In general, results observed throughout CY 1988 were similar to those

observed during recent past years. The concentration of Iodine-129 in 400

Area drinking water continued to be of special interest during 1988 since,.

itwas identified at elevated levels in the local ground water. Analysis of

one sample of the 400 drinking water revealed an 1-129 concentration of'

0.0046 ± 0.0009 pCi/L, well below the 1.0 pCi/L level which would result in

an annual dose equivalent of 4 millirem.
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GROUP I - TRIHALOMETHANES

Chloroform
Bromoform
Dichlorobromoform
Dibromochloroform

APPENDIX A

GROUP 2 - REGULATED VOLATILE ORGANIC COMPOUNDS

Compound

Vinyl chloride
Carbon tetrachloride
Benzene
1,2-dichloroethane
Trichloroethylene
1,1-dichloroethylene
p-dichlorobenzene
1,1,1-trichloroethane

Maximum Contaminant Level (oab)

GROUP 3 - UNREGULATED VOLATILE ORGANIC COMPOUNDS

Dichlorodifiuoromethane
1,1-dichloropropene
Chloroethane
Chloroform
Trans-1,2-dichloroethylene
Bromoform
cis-1,2-dichloroethane
Dibromomethane
p-isopropyltoluene
1,1,2-trichloroethane
1,3-dichloropropane
1,2-dibromoethane
1,1,1,2-tetrachloroethane
1,2,3-trichloropropane
p-chiorotoluene
1,4-dichlorobenzene
1,2-dibromo-3-chloropropane
Hexachlorobutadiene
Ethyl benzene
o-Xylene
Isopropylbenzene
1,3,5-trimethylbenzene
1,2,4-trimethylbenzene
N-butyl benzene •
1,1,2,2-tetrachloroethane
Dibromochloromethane

C-25
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5
5
5
5
7

75
200

Chloromethane
Bromomethane
Trichlorofiuoromethane
Methylene chloride
1,1-dichloroethane
2,2-dichloropropane
Chlorobromomethane
Dichlorobromomethane
1,3-dichloropropene
Tetrachloroethylene
1,2-dichloropropane
Chlorobenzene
Bromobenzene
o-chlorotoluene
m-dichlorobenzene
Toluene
1,2,4-trichlorobenzene
1,2,3-trichlorobenzene
p-Xylene
Styrene
N-propyl benzene
t-Butyl benzene
Sec-butyl benzene
Naphthalene
m-Xylene
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Table D-1. Old and New Data for the 400 Area
Secondary Cooling Water. ( sheet 1 of 10)

cr•

Constituent Sample
numbera

Sampling
date Methodc

Result
(ppb)

Arsenic (EP Toxic) 50713E 10/20/89 ICP <5.00 E+02
Arsenic (EP Toxic) 50784E 11/21/89 ICP <5.00 E+02
Arsenic (EP Toxic) 50826E 12/06/89 ICP <5.00 E+02
Arsenic (EP Toxic) 50876E 01/09/90 ICP <5.00 E+02
Barium 50240 02/19/87 ICP 3.80 E+01
Barium 50293 05/05/87 ICP 4.40 E+01
Barium 50299 05/11/87 ICP 4.40 E+01
Barium 50332 08/07/87 ICP 3.40 E+01
Barium 50713 10/20/89 ICP 3.00 E+01
Barium 50784 11/21/89 ICP 4.00 E+01
Barium 50826 12/06/89 ICP 3.80 E+01
Barium 50876 01/09/90 ICP 3.00 E+01
Barium (EP Toxic) 50713E 10/20/89 ICP <1.00 E+03
Barium (EP Toxic) 50784E 11/21/89 ICP <1.00 E+03
Barium (EP Toxic) 50826E 12/06/89 ICP <1.00 E+03
Barium (EP Toxic) 50876E 01/09/90 ICP <1.00 E+03
Boron 50713 10/20/89 ICP 4.60 E+01
Boron 50784 11/21/89 ICP 5.50 E+01
Boron 50826 12/06/89 ICP 5.20 E+01
Boron 50876 01/09/90 ICP 4.10 E+01
Cadmium (EP Toxic) 50713E 10/20/89 ICP <1.00 E+02
Cadmium (EP Toxic) 50784E 11/21/89 ICP <1.00 E+02
Cadmium (EP Toxic) 50826E 12/06/89 ICP <1.00 E+02
Cadmium (EP Toxic) 50876E 01/09/90 ICP <1.00 E+02
Calcium 50240 02/19/87 ICP 7.16 E+04
Calcium 50293 05/05/87 ICP 7.93 E+04
Cal'cium 50299 05/11/87 ICP 7.89 E+04
Calcium 50332 08/07/87 ICP 4.16 E+04
Calcium 50713 10/20/89 ICP 4.89 E+04
Calcium 50784 11/21/89 ICP 6.79 E+04
Calcium 50826 12/06/89 ICP 5.47 E+04
Calcium 50876 01/09/90 ICP 4.89 E+04
Chloride 50240 02/19/87 IC 2.58 E+04
Chloride 50293 05/05/87 IC 2.19 E+04
Chloride 50299 05/11/87 IC 2.23 E+04
Chloride 50332 08/07/87 IC 1.79 E+04
Chloride 50713 10/20/89 IC 1.90 E+04
Chloride 50784 11/21/89 IC 1.51 E+04
Chloride 50826 12/06/89 IC 2.72 E+04
Chloride 50876 01/09/90 IC 2.10 E+04
Chromium (EP Toxic) 50713E 10/20/89 ICP <5.00 E+02
Chromium (EP Toxic) 50784E 11/21/89 ICP <5.00 E+02
Chromium (EP Toxic) 50826E 12/06/89 ICP <5.00 E+02
Chromium (EP Toxic) 50876E 01/09/90 ICP <5.00 E+02
Copper 50240 02/19/87 ICP 2.00 E+01
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Table D-1.
Secondary

Old and New Data for the
Cooling Water. (sheet 2

400 Area
of 10)

Constituent
Sample
numbera

Sampling
date

Methodc
Result
(ppb)

Copper 50293 05/05/87 ICP 2.40 E+01
Copper 50299 05/11/87 ICP 2.00 E+01

Copper 50332 08/07/87 ICP 1.30 E+01

Copper 50713 10/20/89 ICP <1.00 E+01
Copper 50784 11/21/89 ICP <1.00 E+01
Copper 50826 12/06/89 ICP <1.00 E+01
Copper 50876 01/09/90 ICP 1.10 E+01
Fluoride 50240 02/19/87 IC 5.37 E+02

Fluoride 50293 05/05/87 IC 1.10 E+03

Fluoride 50299 05/11/87 IC 1.15 E+03

cs+ Fluoride 50332 08/07/87 IC 6.15 E+02
Fluoride 50332 08/07/87 ISE 6.80 E+02

- Fluoride 50713 10/20/89 IC 7.00 E+02

Fluoride 50713 10/20/89 ISE 6.22 E+02

Fluoride 50784 11/21/89 IC 5.35 E+02
Fluoride 50784 11/21/89 ISE 7.50 E+02^
Fluoride 50826 12/06/89 IC 7.00 E+02

Fluoride 50826 12/06/89 ISE 6.88 E+02

Fluoride 50876 01/09/90 IC 7.00 E+02

Fluoride 50876 01/09/90 ISE 6.55 E+02
Iron 50240 02/19/87 ICP <5.00 E+01
Iron 50293 05/05/87 ICP <5.00 E+01

-;; Iron 50299 05/11/87 ICP 5.60 E+01

Iron 50332 08/07/87 ICP <5.00 E+01

- Iron 50713 10/20/89 ICP 3.40 E+01
Iron 50784 11/21/89 ICP <3.00 E+01

Iron 50826 12/06/89 ICP 7.90 E+01

Iron 50876 01/09/90 ICP 7.20 E+01
Lead (EP Toxic) 50713E 10/20/89 ICP <5.00 E+02

Lead (EP Toxic) 50784E 11/21/89 ICP <5.00 E+02

Lead (EP Toxic) 50826E 12/06/89 ICP <5.00 E+02

Lead (EP Toxic) 50876E 01/09/90 ICP <5.00 E+02

Lithium 50713 10/20/89 ICP 2.50 E+01

Lithium 50784 11/21/89 ICP 3.40 E+01

Lithium 50826 12/06/89 ICP 3.00 E+01

Lithium 50876 01/09/90 ICP 2.60 E+01
Magnesium 50240 02/19/87 ICP 1.98 E+04
Magnesium 50293 05/05/87 ICP 2.38 E+04
Maonesium 50299 05/11/87 ICP 2.42 E+04

Magnesium 50332 08/07/87 ICP 1.47 E+04
Magnesium 50713 10/20/89 ICP 1.45 E+04

Magnesium 50784 11/21/89 ICP 1.83 E+04

Magnesium 50826 12/06/89 ICP 1.64 E+04

Magnesium 50876 01/09/90 ICP 1.38 E+04
Manganese 50240 02/19/87 ICP 1.30 E+01
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Table D-1. Old and New Data for the 400 Area
Secondary Cooling Water. (sheet 3 of 10)

^

^

r

^

:

_. S

^

Constituent
Sample
numbera

Sampling
date

Methodc
Result
(ppb)

Manganese 50293 05/05/87 ICP 2.90 E+01
Manganese 50299 05/11/87 ICP 4.00 E+01
Manganese 50332 08/07/87 ICP 2.20 E+01
Manganese 50713 10/20/89 ICP 1.80 E+01
Manganese 50784 11/21/89 ICP 8.00 E+00
Manganese 50826 12/06/89 ICP 1.50 E+01
Manganese 50876 01/09/90 ICP 1.20 E+01

Mercury (EP Toxic) 50713E 10/20/89 CVAA/M <2.00 E+01
Mercury (EP Toxic) 50784E 11/21/89 CVAA/M <2.00 E+01

Mercury (EP Toxic) 50826E 12/06/89 CVAA/M <2.00 E+01

Mercury (EP Toxic) 50876E 01/09/90 CVAA/M <2.00 E+01

Nitrate 50240 02/19/87 IC 2.23 E+03
Nitrate 50293 05/05/87 IC 1.51 E+03

Nitrate 50299 05/11/87 IC 1.07 E+03

Nitrate 50332 08/07/87 IC 5.87 E+02
Nitrate 50713 10/20/89 IC 1.10 E+03
Nitrate 50784 11/21/89 IC 9.37 E+02
Nitrate 50826 12/06/89 IC 1.40 E+03
Nitrate 50876 01/09/90 IC 1.00 E+03
Potassium 50240 02/19/87 ICP 2.31 E+04
Potassium 50293 05/05/87 ICP 2.57 E+04
Potassium 50299 05/11/87 ICP 2.51 E+04

Potassium 50332 08/07/87 ICP 1.44 E+04

Potassium 50713 10/20/89 ICP 1.43 E+04

Potassium 50784 11/21/89 ICP 1.95 E+04
Potassium 50826 12/06/89 ICP 1.71 E+04

Potassium 50876 01/09/90 ICP 1.41 E+04
Selenium (E P Toxic) 50713E 10/20/89 ICP <5.00 E+02
Selenium (E P Toxic) 50784E 11/21/89 ICP <5.00 E+02
Selenium (E P Toxic) 50826E 12/06/89 ICP <5.00 E+02

Selenium (E P Toxic) 50876E 01/09/90 ICP <5.00 E+02
Silicon 50713 10/20/89 ICP 3.46 E+04
Silicon 50784 11/21/89 ICP 4.41 E+04
Silicon 50826 12/06/89 ICP 3.87 E+04

Silicon 50876 01/09/90 ICP 3.21 E+04

Silver (EP Toxic) 50713E 10/20/89 ICP <5.00 E+02

Silver (EP Toxic) 50784E 11/21/89 ICP <5.00 E+02

Silver (EP Toxic) 50826E 12/06/89 ICP <5.00 E+02

Silver (EP Toxic) 50876E 01/09/90 ICP <5.00 E+02
Sodium 50240 02/19/87 ICP 8.38 E+04

Sodium 50293 05/05/87 ICP 9.59 E+04

Sodium 50299 05/11/87 ICP 9.62 E+04
Sodium 50332 08/07/87 ICP 5.81 E+04
Sodium 50713 10/20/89 ICP 5.91 E+04

Sodium 50784 11/21/89 ICP 7.61 E+04
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Table D-1. Old and New Data for the 400 Area
Secondary Cooling Water. (sheet 4 of 10)

^

^•

r~

Constituent
Sample Sampling Methodc Result
numbera date (ppb)

Sodium 50826
Sodium 50876
Strontium 50240
Strontium 50293
Strontium 50299
Strontium 50332
Strontium 50713
Strontium 50784
Strontium 50826
Strontium 50876
Sulfate 50240
Sulfate 50293
Sulfate 50299
Sulfate 50332
Sulfate 50713
Sulfate 50784
Sulfate 50826
Sulfate 50876
Uranium 50240
Uranium 50293
Uranium 50299
Uranium 50332
Uranium 50713
Uranium 50784
Uranium 50826
Uranium 50876
Zinc 50240
Zinc 50293
Zinc 50299
Zinc 50332
Zinc 50713
Zinc 50784
Zinc 50826
Zinc 50876
Acetone 50713
Acetone 50713
Acetone 507138
Acetone 50713T
Acetone 50784
Acetone 50784
Acetone 507848
Acetone 50784T
Acetone 50826
Acetone 50826
Acetone 50826B

12/06/89
01/09/90
02/19/87
05/05/87
05/11/87
08/07/87
10/20/89
11/21/89
12/06/89

11/21/89
12/06/89
01/09/90

11/21/89
11/21/89
11/21/89
11/21/89
12/06/89
12/06/89
12/06/89

ICP 6.75 E+04
ICP 5.58 E+04
ICP 3.44 E+02
ICP 3.85 E+02
ICP 3.84 E+02
ICP <3.00 E+02
ICP 2.57 E+02
ICP 3.42 E+02
ICP 2.94 E+02
ICP 2.49 E+02
IC 7.94 E+04
IC 8.15 E+04
IC 8.35 E+04
IC 5.49 E+04
IC 6.40 E+04
IC 5.12 E+04
IC 6.88 E+04
IC 7.19 E+04
FLUOR 1.72 E-01
FLUOR 1.67 E+00
FLUOR 2.07 E+00
FLUOR 4.78 E-01
FLUOR 1.85 E-01
FLUOR 2.14 E-01
FLUOR 5.68 E-01
FLUOR 3.08 E-01
ICP 7.30 E+01
ICP 5.40 E+01
ICP 3.90 E+01
ICP 1.07 E+02
ICP 4.20 E+01
ICP 2.00 E+01
ICP 2.60 E+01
ICP 4.80 E+01
VOA 2.70 E+01
ABN <1.00 E+01
VOA <1.00 E+01
VOA <1.00 E+01
VOA <1.00 E+01
ABN <1.00 E+01
VOA <1.00 E+01
VOA <1.00 E+01
VOA <1.00 E+01
ABN <1.00 E+01
VOA <1.00 E+01
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Table D-1.
Secondary

Constituent

Old and New Data for the
Cooling Water. (sheet 5

Sample Sampling
numbera date

400 Area
of 10)

Methodc Result
(ppb)

Acetone 50826T 12/06/89 VOA <1.00 E+01
Acetone 50876 01/09/90 VOA <1.00 E+01
Acetone 50876 01/09/90 ABN <1.00 E+01
Acetone 50876B 01/09/90 VOA <6.00 E+00
Acetone 50876T 01/09/90 VOA <1.00 E+01
Ammonia 50240 02/19/87 ISE <5.00 E+01
Ammonia 50293 05/05/87 ISE <5.00 E+01
Ammonia 50299 05/11/87 ISE <5.00 E+01
Ammonia 50332 08/07/87 ISE <5.00 E+01
Ammonia 50713 10/20/89 ISE 1.00 E+02
Ammonia 50784 11/21/89 ISE <5.00 E+01
Ammonia 50826 12/06/89 ISE <5.00 E+01
Ammonia 50876 01/09/90 ISE 1.20 E+02
Bromodichloromethane 50713 10/20/89 VOA <5.00 E+00

€ Bromodichloromethane 50713B 10/20/89 VOA <5.00 E+00
Bromodichloromethane 50713T 10/20/89 VOA <5.00 E+00
Bromodichloromethane 50784 11/21/89 VOA <5.00 E+00
Bromodichloromethane 50784B 11/21/89 VOA <5.00 E+00
Bromodichloromethane 50784T 11/21/89 VOA <5.00 E+00
Bromodichloromethane 50826 12/06/89 VOA 5.00 E+00
Bromodichloromethane 50826B 12/06/89 VOA <5.00 E+00
Bromodichloromethane 50826T 12/06/89 VOA <5.00 E+00
Bromodichloromethane 50876 01/09/90 VOA <5.00 E+00
Bromodichloromethane 50876B 01/09/90 VOA <5.00 E+00

_ , Bromodichloromethane 50876T 01/09/90 VOA <5.00 E+00..
2-butanone 50240 02/19/87 VOA <1.00 E+01

- 2-butanone 50240B 02/19/87 VOA <1.00 E+01
2-butanone 50293 05/05/87 VOA <1.00 E+01
2-butanone 50293B 05/05/87 VOA <1.00 E+01
2-butanone 50332 08/07/87 VOA <1.00 E+01
2-butanone 50332B 08/07/87 VOA <1.00 E+01
2-butanone 50713 10/20/89 VOA 1.20 E+01
2-butanone 50713B 10/20/89 VOA 2.30 E+01
2-butanone 50713T 10/20/89 VOA 1.90 E+01
2-butanone 50784 11/21/89 VOA <1.00 E+01
2-butanone 50784B 11/21/89 VOA <1.00 E+01
2-butanone 50784T 11/21/89 VOA <1.00 E+01
2-butanone 50826 12/06/89 VOA <6.00 E+00
2-butanone 50826B 12/06/89 VOA <7.00 E+00
2-butanone 50826T 12/06/89 VOA <1.00 E+01
2-butanone 50876 01/09/90 VOA <1.00 E+01
2-butanone 50876B 01/09/90 VOA <1.00 E+01
2-butanone 50876T 01/09/90 VOA <1.00 E+01
Dichloromethane 50240 02/19/87 VOA <1.00 E+01
Dichloromethane 50240B 02/19/87 VOA 4.90 E+01
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Table 0-1. Old and New Data for the 400 Area
Secondary Cooling Water. (sheet 6 of 10)
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Constituent
Sample
numbera

Sampling
date Methodc

Result
(ppb)

Dichloromethane 50293 05/05/87 VOA <1.00 E+01
Dichloromethane 50293B 05/05/87 VOA 3.60 E+01
Dichloromethane 50332 08/07/87 VOA <1.00 E+01
Dichloromethane 50332B 08/07/87 VOA <1.00 E+01
Dichloromethane 50713 10/20/89 VOA <5.00 E+00
Dichloromethane 50713B 10/20/89 VOA 1.00 E+01
Dichloromethane 50713T 10/20/89 VOA 7.90 E+01
Dichloromethane 50784 11/21/89 VOA <5.00 E+00
Dichloromethane 50784B 11/21/89 VOA <3.00 E+00
Dichloromethane 50784T 11/21/89 VOA <3.00 E+00
Dichloromethane 50826 12/06/89 VOA <5.00 E+00
Dichloromethane 50826B 12/06/89 VOA <5.00 E+00
Dichloromethane 50826T 12/06/89 VOA <5.00 E+00
Dichloromethane 50876 01/09/90 VOA <5.00 E+00
Dichloromethane 50876B 01/09/90 VOA <5.00 E+00
Dichloromethane 50876T 01/09/90 VOA <5.00 E+00
Diethoxytetrahydrofuran 50240 02/19/87 ASN 3.70 E+01
Tetrahydrofuran 50713 10/20/89 VOA <1.00 E+01
Tetrahydrofuran 50713B 10/20/89 VOA 2.00 E+01
Tetrahydrofuran 50713T 10/20/89 VOA <1.00 E+01
Tetrahydrofuran 50784 11/21/89 VOA <1.00 E+01
Tetrahydrofuran 50784B 11/21/89 VOA <1.00 E+01
Tetrahydrofuran 50784T 11/21/89 VOA <1.00 E+01
Tetrahydrofuran 50826 12/06/89 VOA <1.00 E+01
Tetrahydrofuran 50826B 12/06/89 VOA <1.00 E+01
Tetrahydrofuran 50826T 12/06/89 VOA <1.00 E+01
Tetrahydrofuran 50876 01/09/90 VOA <1.00 E+01
Tetrahydrofuran 50876B 01/09/90 VOA <1.00 E+01
Tetrahydrofuran 50876T 01/09/90 VOA <6.00 E+00
Trichloromethane 50240 02/19/87 VOA <1.00 E+01
Trichloromethane 50240B 02/19/87 VOA <1.00 E+01
Trichloromethane 50293 05/05/87 VOA <1.00 E+01
Trichloromethane 50293B 05/05/87 VOA <1.00 E+01
Trichloromethane 50332 08/07/87 VOA <1.00 E+01
Trichloromethane 50332B 08/07/87 VOA <1.00 E+01
Trichloromethane 50713 10/20/89 VOA <5.00 E+00
Trichloromethane 50713B 10/20/89 VOA <5.00 E+00
Trichloromethane 50713T 10/20/89 VOA <5.00 E+00
Trichloromethane 50784 11/21/89 VOA <5.00 E+00
Trichloromethane 50784B 11/21/89 VOA <4.00 E+00
Trichloromethane 50784T 11/21/89 VOA 1.10 E+01
Trichloromethane 50826 12/06/89 VOA 8.00 E+00
Trichloromethane 50826B 12/06/89 VOA <4.00 E+00
Trichloromethane 50826T 12/06/89 VOA <4.00 E+00
Trichloromethane 50876 01/09/90 VOA <5.00 E+00

D-8



WHC-EP-0342 Addendum 28
400 Area Secondary Cooling Water

IK"

r,

ts+

Table D-1. Old and New Data for the 400 Area
Secondary Cooling Water. (sheet 7 of 10)

Constituent
Samplea Sampling Methodc Result
number date (ppb)

Trichloromethane
Trichloromethane
Unknown
Unknown
Alkalinity (method B)
Alkalinity (method B)
Alkalinity ( method B)
Alkalinity ( method B)
Alpha activity (pCi/L)
Alpha activity (pCi/L)
Alpha activity (pCi/L)
Alpha activity (pCi/L)
Alpha activity (pCi/L)
Alpha activity (pCi/L)
Beta activity (pCi/L)
Beta activity (pCi/L)
Beta activity (pCi/L)
Beta activity (pCi/L)
Beta activity (pCi/L)
Beta activity (pCi/L)
Beta activity (pCi/L)
Beta activity (pCi/L)
Conductivity (µS)
Conductivity (µS)
Conductivity (µS)
Conductivity (µS)
Conductivity (µS)
Conductivity (µS)
Conductivity (µS)
Conductivity (µS)
Ignitability ('F)b
Ignitability ('F)b
Ignitability (°F)b
Ignitability (`F)b
pH (dimensionless)
pH (dimensionless)
pH (dimensionless)
pH (dimensionless)
pH (dimensionless)
pH (dimensionless)
pH (dimensionless)
pH (dimensionless)
Reactivity cyanide (mg/kg)
Reactivity cyanide ( mg/kg)
Reactivity cyanide (mg/kg)

50876B
50876T
50240
50293
50713
50784
50826
50876
50240
50293
50332
50713
50784
50876
50240
50293
50299
50332
50713
50784
50826
50876
50240
50293
50299
50332
50713
50784
50826
50876
50713E
50784E
50826E
50876E
50240
50293
50299
50332
50713
50784
50826
50876
50713E
50784E
50826E

VOA <3.00 E+00
VOA <3.00 E+00
ABN 5.60 E+01
ABN 5.70 E+01
TITRA 2.42 E+05
TITRA 3.09 E+05
TITRA 2.73 E+05
TITRA 2.86 E+05
Alpha 5.20 E-01
Alpha 9.22 E-01
Alpha 3.20 E-01
Alpha <5.17 E-02
Alpha <1.27 E+00
Alpha <6.23 E-01
Beta 2.14 E+01
Beta 3.17 E+01
Beta 2.95 E+01
Beta 2.25 E+01
Beta 1.22 E+01
Beta 2.02 E+01
Beta 3.12 E+01
Beta 1.26 E+01
COND-Fld 6.28 E+02
COND-Fld 1.10 E+02
COND-Fld 7.61 E+02
COND-Fld 5.32 E+02
COND-Fld 5.27 E+02
COND-Fld 7.53 E+02
COND-Fld 6.85 E+02
COND-Fld 6.98 E+02
IGNIT 2.12 E+02
IGNIT 2.14 E+02
IGNIT 2.10 E+02
IGNIT 2.12 E+02
PH-Fld 8.22 E+00
PH-Fld 8.05 E+00
PH-Fld 8.20 E+00
PH-Fld 7.60 E+00
PH-Fld 8.85 E+00
PH-Fld 8.80 E+00
PH-Fld 7.25 E+00
PH-Fld 8.80 E+00
DSPEC <1.00 E+02
DSPEC <1.00 E+02
DSPEC <1.00 E+02
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Table D-1. Old and New Data for the 400 Area
Secondary Cooling Water. (sheet 8 of 10)

Constituent Sample Sampling Methodc
Result

numbera date (ppb)

Reactivity cyanide
Reactivity sulfide
Reactivity sulfide
Reactivity sulfide
Reactivity sulfide
TDS
TDS
TDS
TDS
Temperature
Temperature
Temperature
Temperature
Temperature
Temperature
Temperature
Temperature
TOC
TOC
TOC
TOC
TOC
TOC
TOC
TOC
Total carbon
Total carbon
Total carbon
Total carbon
TOX (as Cl)
TOX (as Cl)
TOX (as Cl)
TOX (as Cl)
TOX (as Cl)
TOX (as Cl)
TOX (as Cl)
TOX (as Cl)
6oCo (pCi/L)
6oCo (pCi/L)
6oCo (pCi/L)
60Co (pCi/L)
137Cs (pCi/L
137Cs (pCi/L
137Cs (pCi/L
3H (pCi/L)

•C
'C
•C
•C
•C
'C
'C
•C

(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)
(mg/kg)

50876E
50713E
50784E
50826E
50876E
50713
50784
50826
50876
50240
50293
50299
50332
50713
50784
50826
50876
50240
50293
50299
50332
50713
50784
50826
50876
50713
50784
50826
50876
50240
50293
50299
50332
50713
50784
50826
50876
50713
50784
50826
50876
50713
50784
50826
50713

01/09/90
10/20/89
11/21/89
12/06/89
01/09/90
02/19/87
05/05/87
05/11/87
08/07/87
10/20/89
11/21/89
12/06/89
01/09/90
10/20/89
11/21/89
12/06/89
01/09/90
10/20/89
11/21/89
12/06/89
10/20/89

DSPEC <1.00 E+02
DTITRA <1.00 E+02
DTITRA <1.00 E+02
DTITRA <1.00 E+02
DTITRA <1.00 E+02
TDS 4.01 E+05
TDS 5.53 E+05
TDS 4.65 E+05
TDS 4.11 E+05
TEMP-Fld 1.38 E+01
TEMP-Fld 1.97 E+01
TEMP-Fld 2.22 E+01
TEMP-Fld 2.44 E+01
TEMP-Fld 1.93 E+01
TEMP-Fld 1.86 E+01
TEMP-Fld 1.63 E+01
TEMP-Fid 1.77 E+01
TOC 3.35 E+03
TOC 3.74 E+03
TOC 4.29 E+03
TOC 1.98 E+03
TOC 2.40 E+03
TOC <1.90 E+03
TOC 2.30 E+03
TOC 2.10 E+03
TC 6.00 E+04
TC 6.95 E+04
TC 6.28 E+04
TC 5.14 E+04
LTOX 1.86 E+02
LTOX 1.47 E+02
LTOX 1.32 E+02
LTOX 1.03 E+02
LTOX 7.30 E+01
LTOX 1.54 E+02
LTOX 2.61 E+02
LTOX 7.90 E+01
GEA <4.02 E-01
GEA 9.16 E+01
GEA <2.36 E-01
GEA <5.94 E-01
GEA <3.48 E-01
GEA 9.48 E+01
GEA <6.67 E-01
LSC 6.65 E+03
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Table D-1. Old and New Data for the 400 Area
Secondary Cooling Water. (sheet 9 of 10)
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Constituent
Sample
numbera

Sampling
date Method° Result

(ppb)

3H (pCi/L) 50784 11/21/89 LSC 6.31 E+03
3H (pCi/L) 50826 12/06/89 LSC 6.89 E+03
3H (pCi/L) 50876 01/09/90 LSC 6.31 E+03
Radium total (pCi/L) 50713 10/20/89 Alpha-Ra 1.82 E-01
Radium total (pCi/L) 50784 11/21/89 Alpha-Ra 1.70 E-01
Radium total (pCi/L) 50826 12/06/89 Alpha-Ra <1.32 E-01
Radium total (pCi/L) 50876 01/09/90 Alpha-Ra <7.35 E-02

aSee Table 3-1 for corresponding chain-of-custody number and
explanations of sample number suffix.

blgnitability is the maximum temperature of the test (no sample
actually ignited).

cMethods code:

NOTE: Measurements are in ppb unless noted.
AA = atomic absorption spectroscopy
EP = Extraction Procedure Toxicity Test
GC = gas chromatography
ICP = inductively-coupled plasma spectroscopy
MS = mass spectrometry

TDS = total dissolved solids
TOC = total organic carbon
TOX = total organic halides

Code Analytical Method Referenced

ABN Semivolatile organics (GC/MS)
AEA zalAM
AEA Curium isotopes
AEA Plutonium isotopes
AEA Uranium isotopes
ALPHA Alpha counting
ALPHA-Ra Total radium alpha counting
BETA Beta counting
BETA 90Sr
COLIF Coliform bacteria
COLIFMF Coliform bacteria ( membrane filter)
COND-Fld Conductivity-field
COND-Lab Conductivity-laboratory
CVAA Mercury
CVAA/M Mercury-mixed matrix
DIGC Direct aqueous injection (GC)
DIMS Direct aqueous injection ( GC/MS)
DSPEC Reactive cyanide ( distillation,

spectroscopy)
DTITRA Reactive sulfide ( distillation, titration)
FLUOR uranium ( fluorometry)

USEPA-8270
UST-20Am01
UST-20Am/CmO1
UST-20Pu01
UST-20U01
EPA-680/4-75/1
ASTM-D2460
EPA-680/4-75/1
UST-20Sr02
USEPA-9131
USEPA-9132
ASTM-D1125A
ASTM-D1125A
USEPA-7470
USEPA-7470
UST-70DIGC
"USEPA-8240"

USEPA-CHAPTER 7
USEPA-CHAPTER 7
ASTM-D2907-83
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Table D-1. Old and New Data for the 400 Area
Secondary Cooling Water. (sheet 10 of 10)

^..

r

c^

c-±

f

^

Code Analytical Method Referenced

GEA Gamma energy analysis spectroscopy ASTM-D3649-85
GFAA Arsenic (AA, furnace technique) USEPA-7060
GFAA Lead (AA, furnace technique) ° USEPA-7421
GFAA Selenium (AA, furnace technique) USEPA-7740
GFAA Thallium (AA, furnace technique) USEPA-7841
IC Ion chromatography EPA-600/4-84-01
ICP Atomic emission spectroscopy (ICP) USEPA-6010
ICP/M Atomic emission spectroscopy (ICP)-mixed

matrix USEPA-6010
IGNIT Pensky-martens closed-cup ignitability USEPA-1010
ISE Fluoride-low detection limit ASTM-D1179-80-B
ISE Ammonium ion ASTM-01426-D
LALPHA Alpha activity-low detection limit EPA-680/4-75/1
LEPD 12 I UST-20I02
LSC 14C UST-20C01
LSC Tritium UST-20H03
LTOX Total organic halides-low detection limit USEPA-9020
PH-Fld pH-field USEPA-9040
PH-Lab pH-laboratory USEPA-9040
SPEC Total and amenable cyanide (Spectroscopy) USEPA-9010
SPEC Hydrazine-low detection limit (Spectroscopy) ASTM-D1385
SSOLID Suspended solids SM-208D
TC Total carbon USEPA-9060
TDS Total dissolved solids SM-208B
TEMP-Fld Temperature-field Local
TITRA Alkalinity-method B (titration) ASTM-D1067B
TITRA Sulfides (titration) USEPA-9030
TOC Total organic carbon USEPA-9060
TOX Total organic halides USEPA-9020
VOA Volatile organics (GC/MS) USEPA-8240

ASTM

EPA

UST
SM

dReference:

- 1986 Annual Book of ASTM Standards, American Society
Testing and Materials, Philadelphia, Pennsylvania.

- Various methods of the U.S. Environmental Protection
Washington, D.C.

- Methods of the contract laboratory.

for

USEPA

Agency,

- Standard Methods for the Examination of Water and Wastewater,
16th ed., Americpn Public Health Association, American Water
Works Association and Water Pollution Control Federation,
Washington, D.C.

- Test Methods for Evaluating Solid Waste Physical/Chemica7
Methods, 3rd ed., SW-846, U.S. Environmental Protection
Agency, Washington, D.C.
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